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THE WEEK IN IRON CIRCLES. 





If anything is lacking to make up a perfectly healthy 
and vigorous market for everything pertaining to 
iron and steel manufacture, it is not visible to the naked eye. Our 
boom, which is not a boom, differs from the boom abroad, in this: 
that it has its basis on, and takes hold of, every line of legitimate 
enterprise, the three leading factors being the wonderful develop- 
ment of the Lake Superior iron ore mining industry, the expansion 
of the steel-making plant East and West, and the development of pig 
iron production in the South. If to these shall be added next year a 
general movement in railroad-building, the cup of the iron manu- 
facturer would be full to overflowing. In the Central West, even the 
advent of the holidays has failed to stay the general upward tendency. 
December has for years been regarded as a dull month by Cincinnati 
sellers of pig iron, and this year it was thought would be no exception 
in view of the very heavy business booked the preceding 60 days; 
but the active buying movement has received little, if any, check, and 
current transactions in nearly all kinds ofiron are large. Prices con- 
tinue to gradually stiffen. Southern mill iron is firmly held at 
$17.50, cash, at Ohio River points, and No. 2 foundry at $18.50. 
Transactions have been liberal enough on this basis to fix the market. 
Southern furnace companies are not free sellers; even at the 
advanced prices, their directors, in the case of several leading com- 
panies, being firmly convinced that still higher prices are ahead. 
Charcoal irons are improving but not keeping pace with coke, foun- 
dry and forge brands, or with Bessemer. The accumulation of 
silvery irons, noted last Summer, has given place toa scarcity of 
such brands, Jackson county and Hanging Rock districts are about 
bare of stocks. Our corresvondents, Wm. F. Jarvis & Co. (Detroit) 
report that there has been more inquiry, especially for Besse- 
mer and Lake Superior charcoal, the past week, than any time for 
the past month. Several large buyers of Lake Superior char- 
coal will be obliged to place orders early in January, and 
only a few months ago they supposed they had enough bought 
to carry them until the opening of navigation next year. Fur- 
naces are trying to take care of regular customers, but are not 
seeking any outside orders. With the advanced price of ore, the 
cost of making iron will be greater, and the prospects ofa still fur 
ther advance in January are good. The week has witnessed a more 
decided change in the Chicago market than any week since the 
improvemement began. Lake Superior charcoal iron has sold 
heavily on the basis of $22 cash, Chicago, and at the close $23 is 
regarded as bottom. Ohio softeners and Southern irons are slowly 
stiffening and are fully 50 cents per ton higher than at the beginning 
of the month. The heavy business done in lake ores at about $1 
per ton advance has convinced the most skeptical that the improve- 
ment is real, and has come to stay for several months, at least. 
Prices of last week remain unchanged at Buffalo, but by some fur- 
naces hold good for delivery up to April, 1890. There is a good 
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demand for all classes of iron, but still a great scarcity. Many orders 
at full prices are returned by furnaces who are utterly unable to fill 
them. There is no change of importance to note in the condition of 
the market at St. Louis since our last report. ‘The furnaces are very 
firm, offering limited amounts for early delivery at full prices. It is 
thought that the larger buyers will wait until after January rst 
before placing their orders. ‘The metal market continues strong, at 
Pittsburgh, if anything a little higher than at the date of last week’s 
report. There is nothing new to be said about the Louisville market : 
it remains practically unchanged since last report, though some 
encouraging prospects for the future have recently developed. 
Furnace companies are offering in limited quantities, but the lots are 
mainly composed of special grades, for short delivery. The demand 
for architectural and agricultural material is very strong, the country 
over, with no signs of early cessation. 

What in other years has seemed remarkable has this 
year dwindled into insignificance. The record has 
been broken and for once the oldest and most conservative men in 
the business have caught the infection of the hour, The forcible if 
inelegant expression, “ everything goes,” has given way to the stub- 
born fact that everything has already gone, meaning Bessemer aggre- 
gating 5,000,000 tons. How much more in the way of leading non- 
Bessemer has been sold, is a matter of speculation, but it may be stated 
with absolute certainty that sixty days hence every Lake Superior 
mine will have engaged every pound of ore it can produce from now 
on till the close of navigation a year hence. These are indeed pros- 
perous times for the mining interests, and recall a similar period in 
1879 when all of the next year’s ore was sold ahead. Of the ore sold, 
none at all has gone East, and the question of supplying Eastern 
steel makers will be a serious problem to them, as it will be of far- 
reaching consequences to the Central West. 

The man who three months ago predicted $25 Bes- 
semer in 1889 made a good guess, for that is about the 
figure. During the week one sale is reported of 32,500 tons of 
Bessemer, to be delivered in Pittsburgh at the rate of 2,500 tons 
a month, beginning with January next, the price being considerably 
better than $25. Although a week ago the price was but $23,a 
valley furnace has this week declined a round order at $24.50, and as 
the requirements of steel mills increase, further advances in ths pig 
material may be expected. There are those who see danger in the 
too rapid advance and who would be contented with a moderate and 
steady profit. Bessemer, they say, is too high for the balance of the 
market. Last summer, when Bessemer was sold at $16 cash at the 
furnace, the profit margin was necessarily small. Since then there 
has been an advance of fifty-six per cent. in the selling price, while 
the advance in the cost of manufacture—labor and coke—has been 
disproportionately slight. There is good demand for all kinds of 
iron, but Bessemer leads. Charcoal is strong at $23. A round sale 
of No. 1 foundry is reported at $19.50 cash. A sale of 2,000 tons of 
forge iron is reported at $18 cash at the furnace, and for short 
delivery. The price of this iron is now half a dollar higher 


Iron Ore. 


Pig Iron. 


In a general way the trade is feeling the advance in 
raw material, and, although most of the mills are still 
engaged on old orders, consumers will find a material advance in all 
new purchases. ‘his is more particularly true of bar iron, which, 
for the past month, has been sold at a very low figure, compared with 
the price of old iron rails. The volume of sales is large, and, in 
some specialties, the mills make their own price. 

While the unseasonable weather is materially interfer- 
ing with the sale of Winter goods, the same causes are 
aiding in the enormous transactions in building hardware. Light 
shelf goods are also in very good demand, and metals are high and 
strong. 


Merchant Iron. 


Hardware. 


There is a brisk trade in old American rails, quotations 
ranging from $27.50 to $28. No. 1 wrought scrap is in 
good demand, as are turnings and axles, but car wheels are dull. 
Iron rails, it is said, are to be advanced to $30 shortly. 


Scrap ron 
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A QUESTION OF ORE FIGURES. 

Our contemporary, the Cleveland /cader, is disposed to question | 
one feature of the iron ore figures recently collected and published 
by Zhe Iron Trade Review. ‘The particular point to which it takes 
exception in our report isthis: ‘Another phase of the subject is 
the great drift of iron ore tonnage away from Cleveland. While this 
port shows a gain in receipts over last year of 43 per cent., our pro- 
portion of the total receipts is only 26 per cent., Ashtabula leading 
us with 37 per cent. of the aggregate. In fact, Ashtabula, Fairport 
and Buffalo, which a few years ago played no figure in the iron ore 
business, now together take 60 per cent. of the aggregate receipts, 
and what is their gain is Cleveland's loss.’ The /cader thereupon 
goes on to give the Cleveland receipts of iron ore at 1,730,174 tons, as 
against 1,390,283 tons, reported by Zhe /ron Trade Review, and 
claims that Cleveland shows a gain of 78 per cent. over last year. It 
also claims that Cleveland handled 30 per cent. of the aggregate 
tonnage of the lower lake ports this year, a gain over last year of 4' 
per cent., while Ashtabula handled 35 per cent. of the total this year. 
Our answer, briefly stated, is this: In order to increase the total for 
Cleveland, our contemporary counts in the 199,983 tons received by 
the Cleveland Rolling Mill Company, and then adds 139,908 tons to 
the totals of the three railroads reporting, thus showing an apparent 
gain of 339,891 tons. Zhe /ron Trade Review was perfectly aware 
that the receipts of the Cleveland Rolling Mill Company were as 
above stated, but among those connected with the iron ore 
market these receipts have never been taken into consideration 
because the ore consumed by the rolling mill company is mined 
on its own property, brought here in its own carriers and 
deposited on its own docks for consumption in its own furnaces. 
It has absolutely no effect upon the market, and, hence, if reported 
at all, is always reported separately. As to the railroad totals, our 
figures, which were up to December 1, came to us through official 
channels that have been kindly open to us for years, and we have no 
reason to doubt their correctness, not only from direct, but from 
collateral knowledge. 

The /eader puts the total receipts of Ashtabula at 1,963,490 tons. 
The Iron Trade Review's figures, received direct from the highest 
official sources—as were the figures from all Lake Erie ports— 
showed the total receipts at that port, up to December 1, to be 
1,955,530 tons. The difference (presuming that the /cader’s informa- 
tion is authentic) is 7,960 tons, representing probably the few scatter- 
ing arrivals after December 1, the official close of the season. The 
fact remains, therefore, that while the receipts at all Lake Erie 
ports were increased more than 4o per cent. in 1889 over 1888, Cleve- 
land's percentage of increase was only trifling at best. Our decadence 
in this respect is abundantly shown by the fact that, whereas, prior 
to 1883, we took fully one-half of the shipments to Lake Erie ports, 
and from 1883 to 1886 our average was 44 per cent., in 1887 we 
dropped to 35.6 per cent., and in 1888 to 25.4 per cent., while in 
the great year, 1889, we have, at best, simply held our own, with 
reference to the general aggregate. 

It is no pleasure to us to state these facts, but if they shall 
awaken our citizens to the importance of immediately setting about 
improving our docking facilities, their lesson will not be in vain. 
At the same time it should not be forgotten ‘that, wherever the ore 
goes, it is all sold in Cleveland, and that we still retain our prestige 
as the greatest ore market in this country, if not in the world. 


FROM BESSEMER TO BASIC STEEL. 


Steel-makers, both at home and abroad, will be greatly interested 
in the movements now on foot in the South to introduce the basic 
steel process on a large commercial scale. Captain H. S. Chamberlain 
and General Manager A. M. Shook, of the Southern Iron Company, 
who sailed for England on the 19th of October to investigate the 
process as employed in the leading mills of the old country, with a 
view to adopting the same, if practicable, in the company’s steel mill 
in Chattanooga, recently purchased from the Roane Iron Company, 
have returned to this country enthusiasts on the subject. Toa 
representative of the Chattanooga 7radesman, Captain Chamberlain 
said: ‘‘ We visited all of the leading millsof England and a number 
in Germany, and were gratified to see the absolute success attending 
the use of the basic process. We visited the great works of Sir John 
Brown and went through the mines of the famous Cleveland iron- 
stone district, and everywhere we went we were offered ample 
opportunity to investigate the process employed. After making a 
thorough investigation, we were satisfied that our Southern iron 
could be just as easily and successfully used in steel-making as that 


| these ingredients the better. 





of the old country by the basic process. For use in these open 


hearth basic furnaces iron containing any amount of phosphorus, if 
low in silicon, can be used. Of course, the less amount contained of 
In these respects the Southern Iron 
Company’s charcoal product more than meets the requirements, as 
the iron has less than one per cent. of phosphorus and less than one 
per cent. of silicon. With suitable care in manipulation, the irons 
from any of the coke furnaces in the South can be used to advantage 
and will most likely be so used as the demand for the steel product 
increases.” It is stated that the work of remodeling the Chattanooga 
plant will begin immediately. 

Interesting in this connection is the announcement of the 
Baltimore J/anufacturers’ Record, of December 14, that a con- 
tract has been signed for the location of basic steel works with a 
capacity of 300 tons a day, to be built, immediately, at Middles- 
borough, Ky. The contract calls for the investment of $1,000,000 in 
furnaces and the steel plant. ~ 





WILL THERE BE AN EASTERN IRON FAMINE ? 


To those who have an intelligent appreciation of the iron and 
steel situation, the announcement that the entire Lake Superior out- 
put of Bessemer ore for 1890 (estimated by careful observers to be 
not less than 5,000,000 tons) has already been practically sold up, will 
prove almost startling in its possibles results upon the trade. Still 
more significant is the fact that every ton has absolutely been sold 
for consumption west of the Allegheny Mountains. If this turn out 
to be true, whence will the Eastern steel-makers obtain their supplies ? 
In this country? Where, aside from the Lake Superior region? In 
Cuba? What deposits are yet available outside of those controlled 
by the Pennsylvania Steel Company? In Spain or Africa? Not until 
after Great Britain, France and Belgium have supplied their foreign 
wants, which, it is estimated, will be for 1890 between 7,000,000 
and 7,500,000 tons; and it is well known that the Bilbao and 
Elban mines are being rapidly exhausted. What then? Will not 
this scarcity of Bessemer ore bar the Eastern mill owners from mak- 
ing their own Bessemer pig, and compel them to buy in the Central 
West? Ifthis state of affairs comes about, Western steel-makers 
will be ‘in clover,’ to be sure. The situation has never been so 
interesting as now. 





ONE of the important announcements of the week is that of the 
organization of the Chicago Ship-building Company, by Cleveland 
and Chicago parties. The first contract of the new company is for 
six big steel steamships for the Minnesota Iron Company, the first 
four of their fleet of ten being now under way in this city. 





COMMENTS ON THE IRON ORE TRADE. 





A FREE TRADE PAPER'S INFERENCE. 

The Philadelphia Record, of recent date, editorially, says: ‘ The Cleve- 
land (O) /Jron Trade Review, of December 5, says that one-third of the 
estimated output of the Superior iron ore for 1890 was disposed of in that 
market the first week in December at prices in advance of the prices paid in 
1889 of from 75 cents to $1 25 per ton. Three million tons were thus disposed 
of,and as there has been no corresponding advance in charters for future 
transportation, the profits of the owners of ore mines will be enormously 
increased This heavy trading is based upon a probable further advance in 
the price of iron and steel. The ore dealers are making the most they can 
out of their protected monopoly. The excessive price put upon their product 
shows a strong necessity for the repeal of the iron ore tariff duty. A part of 
the money that should rightfully go into the hands of laborers and consumers 
is added to the cost of raw material before a stroke of work has been done or 
a single wheel set in motion.” 

The Chattanooga 7radesman, commenting on the above, says: ‘ There 
are some errors in the Aecord's commeuts. Wages have gone up Io to 20 per 
cent. in the Superior ore district since September. Ore is not dug, loaded and 
shipped from the mine without several ‘strokes of work’ being done upon 
it. The duty is only 75 cents a ton, which will not pay the cost of mining and 
putting on cars in the Superior district.” 





A LESSON THAT SHOULD BE HEEDED. 

Colonel R. C. Parsons, ex-Member of Congress and formerly Minister to 
Brazil, writing to the Cleveland Leader concerning the needs of Cleveland's 
harbor, says: I suppose there is no thoughtful citizen of Cleveland who has 
not been startled by the publications of 7/e /ron Trade Review of the condi- 
tion of the commerce of Cleveland the last year, and the growth of traffic at 
other lake ports. The total amount of ore received at this city during the 
past season has been only 1.390,283 tons, while Ashtabula, with a far inferior 
harbor, has received 1,955.530 tons. The season’s sales for the lower lakes were 
5,411,412 tons. The Aeview calls special attention to the alarming fact “of 
this great drift of the iron ore traffic away from Cleveland.” In fact, it says 
« Ashtabula, Fairport and Buffalo, which a few years ago played no figure in 
the ore business, now take together 60 per cent. of the aggregate receipts, and 
what is their gain has been Cleyeland’s loss,” Such a statement from a purely 
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commercial, thoughtful newspaper, published solely in the interests of trade, 
speaks volumes. 

At once the inquiry arises, what is the reason for this wholesale destruc- 
tion of the commerce of Cleveland, and where is it to end? Are we to fold 
our hands quietly, and see the splendid traffic of the Northwest, whose natural 
distributing point is Cleveland, lost entirely through our own neglect, and put 
forth no hand to save it? Has Cleveland lost its enterprise, its public spirit, 
and is it ready to submit to being vanquished in trade and business by more 
active rivals? Sincerely and trustfully I hope not. We have the best harbor 
on the lower lakes; vessels prefer coming here and loading ores to going else- 
where, but the shippers of ore find it cheaper for themselves to land their 
freights at other ports, because of the lack of proper conveniences for landing, 
distributing or storing ores in this city. According to the statements of a 
prominent official of the N. Y., P. & O. Railroad Co., one of the largest ore 
carriers and distributors of ore at Cleveland, that company alone lost between 
two and three hundred thousand tons of ore last season, simply because they 
had no room to handle it in the old river-bed, the only spot in Cleveland 
where ores can be delivered by vessels. 7 

One of the largest shippers of ore in the Northwest has, after looking 
over all the ports upon Lake Erie for handling ore, selected Cleveland as by 
far the best of all, provided he can have cheap and sufficient room for handling, 
storing and shipping his products. He is ready, as soon as dock room can be 
built in the outer harbor, to use the pier, proposed to be built by the Lake 
Shore Railroad Co., to the extent of 1,000,000 tons annually. 


OUR INDEPENDENCE OF FOREIGN MARKETS. 

After quoting Zhe Jron Trade Review's recent figures, the Aaz/road 
Gazette (New York) discusses the situation thus: ‘“ The growth of this trade 
has been almost phenomenal; the receipts at lower lake ports for this year 
having been more than twice those of 1886, and more than three times those 
of 1885; and it seems that another material advance is to be made in 1890, for 
of the estimated output of 9,000,000 tons, 3,000,000 tons have been disposed of 
at an advance over this year’s prices of from 75 cents to $1.25 perton. This is 
due greatly to higher Atlantic freights, and the fact that English and Con- 
tinental iron masters have engaged nearly the entire output of the Spanish 
and Mediterranean mines, leaving us no resource of consequence outside the 
United States except Cuban ores. Inthe meantime our supplies of pig iron 
are constantly diminishing, and it is doubtfulif a stock equal to two weeks’ 
cousumption is at present on hand. It is noticeable in this connection that, 
as the /ron @& Steel Trades Journal, of london, says: ‘ Prices [in America] 
do not move in sympathy with advance here, and for the first time in the 
history of the American iron trade their markets seem quite independent of 
ours;’ while ‘on the Continent the prices are advancing rapidly, the increased 
cost of the iron supplies from England and Scotland have been followed by a 
rise in the native pigs, and manufactured iron and steel is advanced in propor- 
tion.’” 

OTHER SOURCES OF ORE SUPPLY. 

The American Manufacturer (Pittsburgh) sees in the situation, as shown 
by The /ron Trade Review's statistics, indications of a very largeincrease of 
production not only in the Lake Superior region, but all over the United 
States. Itsays: “All indications point to a very large increase in the output 
of ores all over the United States. Possibly this remark applies with special 
force to the Lake Superior region, to the South, and to New York. In 18go, in 
all probability, Virginia will show a larger output of iron ore than ever before 

and some of this will be Bessemer ore. The same remark may be made of 
Alabama. Here, too, Bessemer to some extent may be produced. In New 
York certain new enterprises are rapidly getting into a shape that promises an 
increased production in this State, while the prospects for increased produc- 
tion of ore in the Lake Superior region are very well known. 

“We have already pointed out in a previous article that the United States 
is the only large iron-producing country to-day that practically produces, or is 
in a position to produce, all of the iron ore it requires for the higher grade of 
irons—those for steel purposes. England, France, Belgium and Germany 
import millions of tons of ore each year. The fortunate discoveries in the 
Lake Superior region have enabled this country to practically supply the 
demand for ores for steel-making purposes that have become so enormous in the 
past two years. It is owing to these discoveries that to-day we are not 
dependent upon foreign ores for our steel pig and steels, and it is due to these 
discoveries and the wise policy of continuing protection to iron ore that has 
encouraged the opening up of these deposits andthe keeping down, as a result 
of the same, of the price of steel irons and steels. Where the price of Besse- 
mer pig and soft steels would be in this country, were it not for the recent 
Lake Superior developments, no one can conjecture. 

“These deposits and the situation in the steel trades of this country to-day 
are a sufficient and conclusive answer to the statements made before Congress, 
when the attempt to reduce the duties on iron ore were in progress, to the effect 
that this country did not and could not produce a sufficient quantity of ores of 
the character to meet the requirements of the steel-making process.” 


MANUFACTURERS, engineers and chemists will find in “Chemical Tech- 
nology ; or Chemistry in its Application to Arts and Manufactures” (P. Blakis- 
ton, Son & Co., Philadelphia; the Burrows Bros. Co., Cleveland; price, $7.50) 
an invaluable compendium of knowledge. Volume 1, now ready, treats of 
“Fuel and its Applications,” and contains over 600 illustrations. It covers a 
wide range of knowledge, and should be at the elbow of every intelligent and 
progressive manufacturer. 


THANKS to Mr. James Bishop, Chief of Bureau of Statistics of Labor and 
Industries, of New Jersey (Trenton), for a copy of his interesting and valuable 
report for 1888, 





CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 


December 1, 1889. 
[CONDENSED FROM THE AMERICAN MANUFACTURER.] 

























































New York......... 


CHARCOAL. BITUMINOUS OR COKE. 
- 1G ET | 
° In Blast. |Out of Bl’st. |° | In Blast. Out of BI’st. 
x Sa 

LOCATION OF FURNACES. ba rad adie 
“as lWeek’y | Week’y s Week'y| Week'y 
3%! No.| capac- | No.| capac- |5”| No.! capac- | No.| capac: 
et ity. ity. ie | ny: ity. 
— —— | ee <a -——— 
IN as ss 5.x csnca vice cnveveewongepnesed | | 













: 4 3 
PCR LVI ERs cs cnasnecse seessseeses oven I re) 
Upper Susquehanna Valley.............|......] ccce|cceecseeee| ooeeee I 1 
Pittsburgh 20 ° 
Spiegel 1} ° 
Allegheny Valley............ 2 597 I 5 
Shenango Valley............. 20} 15] 10,588) 5 2,136 
Youghiogheny Valley e : 5s| 5 1,971 0 “o 
Juniata and Conemaugh Valleys..... ...... 22| 12 5,667} 10 4,218 
RAINES <x cuchaurev gratsceystiatencetl dives csheeevet bubul I cs) o| 1 250 
IMEI rersnsoscictsetececvesccascdoncoxicepcacact 3 I 1,236] 2 1,376 
belo jc) ee 4) 11 6,075} 3 608 
North Carolina.. 2 1 Rem 
WR UIIUONS coc ah pnesicicwctectacstaecssaiecves 3) © 


Ohio—Mahoning Valley 
Eastern, Central and Northern 
RR OCR FIN WOW ois ésikcapraccvsenecetssasixaeies | vesey 
Hanging Rock... 





Miscellaneous......... c fe) I 
sl 2 ans pas sieareeaxios 

PN Pe eid bese gece eciensekexsscusas 173} 

Western Region and Miscellan’ous. | 0} 


pe ae ree ee 
Georgia ...... 
Alabama .. 
Indiana .... 
Illinois..... 
Michigan.... 
Wisconsin... 
Minnesota . 
Missouri........ 
FORRES 0:5. a 
oo 
Colorado....... te 

BGM 5 cu baer he chncesednvsewss 
Washington 
















































































Total charcoal and coke.................. 163| 69) 13,226) 94 
pi Ue ely ey) i re 188| 106, 40,228| 82 
SUMMARY. 
| In BLAST. OvuT OF BLAST. 
| Number. Weekly Capacity. Number. | Weekly Capacity. 
FUEL. a 
}.%| w| L w w & 
SSin 3] as a ss as 
2-2) $9) 2 =O 2.2 2.2 
Boe} ore} aes u's | Ss aes 
1o 2 > > | Oo 7 — r 2 e or 
isi" 2} eee - is sv 
Ba} Bal m | Be |” Be vi 
| | | | 
sass | — = 
Charcoal pecisusoroeseratoresstesence °) ay, 73 13,226 13,287} 13,270) 94 93 11,725 11,607 
Anthracite....... 8! 1 =| 40,228} 38,181) 31,052) d2 gl 21,907 | 23,235 
Bituminous 15’| 113,501} 111.279) 94,960!) 82] 86 38,416 37,532 
—)|——_ --- a | | a seo ae 
INE sacniesunbiotes «te cauunaseias 337! 329) 333] 166,955! 162717! 139,282]) 258 270 











750 _ 72,576 





The Cost of English Bessemer Pig. 


The /ron & Steel Trades Journal has published the following estimates of 
cost of making Bessemer pig iron before the rise in raw materials, and at the 
present time: 
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Our contemporary adds: 

‘These figures may be criticised, but they approximate pretty nearly to 
what the actual cost must be, supposing that fuel and ores are purchased at 
the market prices ruling to-day. These figures seem to show that were it not 
that iron smelters are receiving materials, etc., under contracts effected at 
lower rates than those now ruling, they would hardly be able to make iron at 
the ‘high prices’ at which it is now selling, and if fuel and ore are to 
remain at their present price pig iron must, of necessity, be worth more 
money. The figures quoted apply specially to hematite iron, but if a com- 
parison of costs and selling prices ‘now’ and ‘then’ were made in other 
iron-producing districts, a somewhat similar state of affairs would be mani- 
fest. The advance in iron is principally appropriated by the iron and coal 
mine owners, the coke manufacturers, and the men employed in mining and 
smelting; and it seems that at present neither the iron smelters, nor the iron 
and steel manufacturers have participated properly in the improvement in 
values.” 


Ship-building Aftected by the High Price of lron and Steel. 


A recent London dispatch says: ‘“ The British ship-builders are placed in 
a serious position by the rise in the price of iron and steel. A further advance 
is feared, and if this takes place many firms will lose money on the contracts 
now under way. Unless there is a speedy fall in plates and raw material, the 
pre-eminence of this great British industry will be seriously threatened, and 
the question may be solved as to whether the American flag may not resume 
its former position upon the high seas. Much of the best steel used in the 
Clyde and at Barrow comes from Spain, and the rumor of an export duty on 
the product being considerec by that power has created consternation in the 
trade.”’ 


KRUPP has given 300,000 marks for public improvements, and 1,000,000 
marks for his sick and disabled hands, assurance of steady employment and 
low rents, a big food establishment, and doctors’ services free when dis- 
abled 
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HOW BIG STEEL GUNS ARE MADE. 

In a recent issue, the New York 7ribune, describing the process of making 
large ordnance, said: The mass of steel for a large gun, say a fourteen-inch, 
weighs, in the rough ingot, perhaps sixty or seventy tons. To mould this 
massive piece of steel, it was, until recently, the practice to use a steam 
hammer, which, with its fall of ten feet, gave a blow of 500 foot-tons. When 
Herr Krupp found this insufficient, he started to build a 150-ton hammer, but 
abandoned the idea and built a hydraulic press. The reason for this was that 
it was found no amount of hammering would sufficiently condense the metal. 
The poorest metal was naturally found along the center line of the solid 
cylinder, and, though much of this was removed in boring the muzzle, it could 
not be guaranteed that all would be removed. To obviate this difficulty, the 
American steel manufacturers, as well as those abroad, constructed hydraulic 
presses. The insinuating, persevering effort of the hydraulic press disturbs 
the stability of the metal and arranges it in such shape as the pressure may 
indicate. It may be said, therefore, that not only will the steam hammers 
soon be displaced by the silent, slow-working, but irresistible press, but that 
the United States furnishes to-day as perfect gun-metal ascan be obtained any- 
where in the world. If Herr Krupp ever comes to Pittsburgh, it will be asa 
competitor against the American works, and not to furnish superior gun-forg- 
ings, despite the cynics and others who, during the preceding Federal Admin- 
istration, criticised American gun-steel and advocated the purchase of forg- 
ings, as well as models, from England and France and Germany. 

A clear idea of what this country can do may be obtained by a visit to the 
steel works referred to and the gun-foundry at the Washington Navy Yard. A 
forging recently made by one of these works was originally an ingot 52 inches 
in diameter. It was reduced in four heats, under the hydraulic press, to 29 
inches in diameter for a gun-tube 28 feet long. A piece of this long column 
of steel was cut off and sent to the testing-room of the Washington foundry, 
Here it was put in the testing machine having a power of 100,000 pounds, and 
by a system of levers, its tensile strength, the capability of extension or 
elongation, was tried until the piece snapped inthe middle. The forging, 
being pronounced “excellent,” was then shipped to the Government foundry 
and put in position for boring on one of the giant machines. A steel drill was 
to convert the solid mass intoatube. The first drilling made a hole only 
about three-fourths of the diameter required, and left a rough surface, which, 
in turn, was smoothed down bya finer tool. This last work occupied about 
fifteen days. This done, the ordnance experts began their examination of the 
bore with powerful electric lights. The next thing was the “ star-gauging,” or 
testing the exactness of the diameter of every square inch. This was done by 
a long rod with a cone on one end, and by touching a spring at the other end 
of the rod, three steel points shot out, and as they touched the bore it indicated 
on a clock-work instrument the exact diameter. 

The diameter being found true, the bore being free from gouges and 
inequalities, the tube was then carried to the foundry and put into a deep pit, 
muzzle upward, to receive its jacket—a band of steel or rims of steel around 
its outside. This is made necessary to resist the force concentrated in the 
rear of the gun, where the powder is ignited and the shell started on it mission 
of destruction. So enormous are the charges of powder used in modern rifles 
that the pressure in the powder chamber is fifteen tons and more to the square 
inch. The steel bands being heated, they were put in place on the gun, and 
then small streams of water were run slowly over the bands for a day or 
longer until they were thoroughly cooled and shrunk tightly in place. Each 
gun made is worked upon in the same way. The next process is the polishing 
of the bore, and then the rifling machine is set to work. A long bar with cut- 
ters is revolved slowly within the gun, the entire length of its barrel, until a 
dozen or more twisted or spiral grooves, one-twentieth of an inch deep, are 
cut into it, and of a mathematical exactness within the thousandth part of an 
inch. Itis then put into a big lathe, the outside cut down to its proper form, 
and it is polished. Then the trunnion bands, the pivots which form the 
support for the gun on its carriage, are put on, and the gun is sent to another 
part of the works for its breech mechanism—a big tloor at the rear end of the 
gun which, after the charge 1s put in, is closed and locked. The gun is now 
finished, except that the sights are not in place. This requires the utmost 
care, for the exact level of the gun must be obtained, and then the sight marks 
are put on and adjusted to compare with it. 

The progress in the construction of heavy ordnance in the last thirty 
years has been remarkable. The largest guns found on war vessels so recently 
as 1860 threw a ball weighing 68 pounds, with an initial velocity of 1,570 feet 
per second, and an energy of 1,100 foot-tons. To-day there are guns that give 
a velocityeof 2,100 feet, throw a projectile of over a ton in weight, and, in some 
cases, use nearly half aton of powder. The 110-ton guns reach an energy of 
60,000 tons. The Armstrong guns, mounted on the Italian armor-clads, weigh 
roo tons and throw a 2,000-pound projectile. The most powerful of them 
takes a powder charge of 772 pounds, has an initial velocity of 1,835 feet per 
second, and a muzzle energy of 51,000 tons. The largest of the Krupp guns 
weighs 119 tons and is over 46 feet long. It fires a projectile weighing 2,314 
pounds, and the maximum elevation gives it a range of 7'4 miles. Its power 
of penetration is 31 inches at a distance of 1,100 yards, and 30 inches at 3,000 
yards. The largest French guns weigh about 76 tons, and deliver a 1,716-ton 
projectile. The English 110-ton gun is about 44 feet long and, with a powder 
charge of 950 pounds, sends a bolt weighing 1,800 pounds with a muzzle 
energy of 62,000 fvot-tons. 

Chicago and the Steel Rail Trade. 

Chicago plays a much more important part, relatively speaking, in the 
steel rail trade than in any other branch of the iron industry. In that district 
alone nearly one-third of the entire steel rail production of the country was 
turned out in 1888, as also in 1887, against one-fourth in 1886. In the year 
1887, which was the year of maximum output in the American rail trade, when 











2,101,814 gross tons of Bessemer steel rails were produced, the Chicago mills 
turned out over 600,000 tons. This was considerably more than half the pro- 
duction of all the steel rail mills of Great Britain in either 1887 or 1888, more 
than the combined production of France and Belgium, and probably more than 
the annual production of Germany. In 1887 Cook county alone, excluding 
Joliet, which is in Will county, turned out 531,054 gross tons of Bessemer steel 
ingots. The time seems to be near at hand when the Chicago district will 
make 1,000,000 tons of Bessemer steel ingots perannum. Oneof the Bessemer 
steel plants of the city produced no less than 36,232 tons of ingots in a single 
month this year, which shows what the works are capable of doing when the 
demand justifies special exertions.—[Iron Age. 





Some Changes in Hardware. 

The changes in hardware during the past nine months have been cumu- 
lative in effect, and are fast bringing a new order of things into existence. In 
builders’ hardware many of the new designs are remarkable for their beauty 
of finish and artistic conception. The trimming of a house with the proper 
hardware—a subject so long neglected—has now assumed its true importance, 
and is as much the subject of personal choice on the part of the owner as any- 
thing else connected with the building. In bronze goods especially there is 
au increasing demand for the best and handsomest that can be made—the 
question of price being no consideration whatever. The new steel lock has 
made a favorable impression, and seems destined to hold a permanent place. 
The substitution of mild steel for wrought iron has gone on at a very rapid 
rate. In butts and hinges it is universal ; it has partly made its way into bolts 
and tacks, and in numerous small articles it has proved its superiority. In 
tensile strength and toughness it compares with the best imported Norway 
and Swedish brands, and the days of wrought iron goods are clearly numbered. 
The wire nails grow steadily in favor. In consequence of its capacity for 
being barbed, and being furnished with almost any head or point desired, its 
usefulness is increased an hundred-fold. Its latest form is the wire screw nail 
—a very practical combination of the wire nail and the regular screw. Owing 
to the advance in prices, the prospects of the steel rail are brighter, but the 
question of gauge still remains unsettled. The new gauge has been adopted 
by only a few mills, and it must receive the verdict of the consumer before it 
can be said to bea success. The chances are for a compromise between the 
old and new gauges.—[A ge of Steel. 





One of the World’s Greatest Wheels. 

Standing in the main shop uf the Dickson Manufacturing Co., in Wilkes- 
barre, Pa., is one of the biggest wheels in the world. It reaches out of the 
wheel-pit almost to the skylight, far above the traveling crane, and dwarfs all 
other machinery in the place. It is 54 feet in diameter and will weigh, when 
in working trim, 200 tons. It was built for the Calumet & Hecla Mining Co. at 
Lake Superior. The office of this mammoth wheel will be to lift waste or tail- 
ings and fling them into the lake. It will elevate and discharge a sufficient 
quantity of sand every 25 hours to cover an acre of ground a foot deep. It is 
armed on its outer edge with 432 teeth. The gear segments, 18 in number, are 
made of gun-iron, and the teeth are machine cut, epicycloidal form. These 
teeth were cut by two milling-machines, operating simultaneously at opposite 
ends of the wheel pit, and working day and night for too days. They are as 
smooth as glass and do not vary a hair’s breadth in uniformity, notwithstand- 
ing the fact that there are so many. The wheel is to be driven by a pinion of 
gun-iron containing 33 teeth of similar pitch and face, and it will run ata 
speed of 600 feet per minute at the inner edge of the 448 steel-scooping 
buckets about its outer circumference. The buckets are about 4% feet long 
by 21 inches deep. The great wheel looks like an exaggerated bicycle wheel, 
and it is constructed much on the same principle, with straining.rods run to 
centers, cast on the outer sections of the shaft. The lifting capacity, at a speed 
of 600 feet per minute, will be 3,000,000 gallons of water and 2,000 tons of sand 
every 24 hours. The cost of the wheel in place at the mines will not be less 
than $100,000. 





Southern Freight Rates. 

The Richmond & Danville Railroad Co. have issued a pig iron tariff, 
advances to take effect December 9 and reductions December 2, on carload lots 
of 17! tons of 2,268 pounds from furnaces in the Birmingham district to points 
in Colorado, Illinois, Kansas, Kentucky, Minnesota, Missouri, Nebraska, Ten- 
nessee, Wisconsin and Wyoming. The following are the rates to some of the 
leading points from the Birmingham and from the Anniston districts: 


From From 
Birming- From Birming- From 
ro ham. Anniston. To ham Anniston. 

BtCRiGOR,, TEAM <0. ccncscesesvccede S00 $ 5.79 EN ie canara ch Ransehasiacavonnan 4.05 4.05 
ON Og a a 3.55 3.55 Milwaukee, Wis............0 4-70 4.95 
ES eee 4.30 1.55 BN TE vce cenocsnaennesesete 3-55 3.80 
COUSCH BiG HS, Tasciveccccsessee 5:99 Si | URTRR, OD in ses sccecevencossseees 5.79 5-79 
CRE RER. TP ssc ci cca shashabinacsnes 3 80 3.80 | Obtumwa, IQ.......ccccccoccccserss 5.55 5.55 
a. Ale a 11.37 toy ne OSS) eee 5.07 5.97 
DOBET OIE, “WEtCEy sicccessveccsssenss 4.30 4.55 ATIMANGIG, Til scsesssssececssonss 4.30 4.55 
Se a, | ee 2.55 3-55 Bes TONE Be Disccscvsnscacsssenn 5-79 5.79 
Fort Wayne, Ind ............... 4.05 4 30 ES ae Neer 3.85 3.55 
Grand Rapids, Mich.......... 5.05 §.05 Bl. Pal, MiMi ..0.cccsoscccacress 6.18 0.15 
SEOOOUFIBCE, Pile sciscrasiecdccsee 4550 4.55 as sen 4.30 4.30 
pO Et 4.30 4-55 ODOM) BCG T varesessocncssncsences 7.6) 7.00 
TOMORG CEG, BAO. occ ccsossnsnccs 5.79 579 | Wyandotte, Mich.............+ 4.30 4:55 
Leavenworth, Kan......... 5-79 5-79 | Zanesville, O...cccccoccecess << 4.30 





Holiday Rates. 
The Nickel Plate will sell tickets at reduced rates between all stations 
commencing Monday, December 22, 1889, to January 1, 1890. Good returning 
on any train to and including January 3, 1890. Inquire of nearest agent. 





THE Philadelphia /xguirer estimates that English capital is invested in 
Pennsylvania to the amount of fully $100,000,000. About $48,000,000 of the 
$108,000,000 of stock of the Pennsylvania Railroad Co. is owned or controlled 
in London. 
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NOTES ON STEAM POWER. 





As a general rule the higher the pressure of steam is carried in a boiler, 
the density being greater, the smaller will be the quantity of water entrained, 
the ebullition being quieter. 

The quantity of air supplied to a boiler is an important factor in obtaining 
proper combustion. The composition of the coal has much to do with this, 
but a supply of twelve pounds of air per pound of coal is a fair estimate. 

An Eastern machinist claims that he has found castor oil of much service 
in boilers where alkaline water is used. He says that from two ounces toa 
pint of oil will prevent foaming all day. The oil is put in after the engine has 
started if foaming begins. 

If the engine is working high pressure, or non-condensing, and has to 
take live steam more than one-half its stroke, it’s overloaded, because you 
can’t get the value out of the steam expansion, that there is init, before it 
passes out of the exhaust port. 

A new piston has been contrived for single acting verticle engines, having 
for its object the ready removal of the fluid which condenses in the cylinders. 
The top of the piston has an inclined surface, so that the parts at the exhaust 
port are lowest, and the fluid collecting on the top of the piston is carried 
downward and blown out when the exhaust port opens. 

When your boiler is of proper size for the duty, saysa writer in one of 
our exchanges, two gauges of solid water is about the right thing: that is, if 
the gauge cocks are placed where they belong. If you get wet steam with 
that, your space is too small, or the steam pipe is out of proportion to the 
engine cylinders. If that is the case you will be very liable to have trouble 
some day when you start up in a hurry. 

Some confusion exists among some engineers as to the proper use of 
the words force and power. By force is meant whatever produces power or 
tends to produce motion or change of motion. Power is the product of force 
into distance. When the force acts to move a certain weight a certain dis- 
tance, work is performed. In an engine, therefore, the power depends upon 
the distance a certain force moves the load. The distance is found in the 
piston speed, and the force is the mean effective pressure into the area upon 
which it is exerted.—[Boston Journal of Commerce. 





lron Under Shock. 

British experts have been comparing notes concerning the change in the 
internal structure of iron under shock. One said that vibration made mallea- 
ble crane chains resemble cast iron. Another thought that cold-hammering 
axles to give high polish changes their internal structure, and he recommends 
finishing them at high temperature as a preventive. A Mr. Glynn thinks both 
cast and wrought iron are altered by successive blows; the wrought crystal- 
lized, and the crystals of the cast iron are enlarged. But another, Mr. Stephen- 
son, cited the case of an engine connecting rod that had vibrated 25,000,000 times 
and yet was perfectly fibrous. Axles that have been thought to have changed 
may not have been fibrous at first, for, although when a piece of iron is rolled 
out from a length of one foot to one of twenty feet, it must become fibrous, it 
does not necessarily do so when it is only drawn out from one foot to six feet. 
Another remarked that the change from crank-axles to the present straight 
form has diminished breakage. Mr. Bounel doubts any real change of internal 
structure and thinks that the differing results in tested specimens are quite 
likely to have resulted from difference in the kind of blow causing the fracture. 
For example, the same peice of iron may be made to show a fibrous texture by 
a slow, heavy blow, and a crystalline when the blow is sharp and quick. So» 
too, temperature may cause a difference, cold iron showing a more crystalline 
fracture than the same iron when somewhat warm. 





Steamship Speed at Half Power. 


It has frequently been stated that a prominent advantage of twin screw: 


steamers is their security against complete disablement in case one of the 
engines breaks down, added to the fact that with one engine the vessel can be 
propelled at about three-quarters of the usual speed. A good illustration of 
these statements has recently been furnished by the Inman steamer “ City of 
New York,” which broke one of the crank pins of the port engine on her last 
eastward trip, and finished the voyage with her starboard engine. A com- 
parison of the daily runs under these circumstances, with three daily runs of 
the preceding eastward trip, gives the following results : 


Daily runs, nautical miles 


With both With one Ratio 
engines. engine. 
I wccce. ccccccvescccccececccccccvescccces ce cccesercocccescs 474 375 791 
2 reccccsceccccccscesereecssececceseoressocsssseerssoceses 461 382 .829 
3 rceccccccceccccccoscecccceccesecssescccesesensceseseesces 417 352 844 
TOCA) GO RVOTAMOD.. cceseccsesinssecess 1,109 1,352 .820 


The above table further illustrates the enormous cost which the ocean 
racers must pay to produce their fine records, and the comparatively slight 
increase in speed obtained by doubling the propelling power.—({Railroad 
Gazette. 


New Machine tor the Recovery of Metals. 

A new machine for the abstraction and recovery of valuable metals from 
earth, sand, clay, slag, the sweepings of jewelers’ shops, and other refuse, has 
been perfected by Mr. T. Budworth Sharp, of Muntz’s Metal Works, Soho, 
Birmingham. The machine, which is called “ The Hydraulic Separator,” con- 
sists of a tube with two chambers. Into the upper chamber the refuse is 
introduced whilst water 1s slowly rising in the lower tube at a regulated speed, 
and while the metals sink into a receptacle, the earthy particles are carried 
over the top of the tube into the refuse tank. The principle on which this 
invention is based is that, assuming certain metal particles sink in still 
water at the rate of 30 feet per minute, whereas earth sinks at the rate of 20 
feet, it follows that if the water is caused to rise in the tube at the rate of 25 








feet per minute, the metal will sink tothe bottom atthe rate of 5 feet per 
minute, while the particles of lighter specific gravity are washed away. The 
apparatus has undergone various tests with complete success. One test was 
the placing of a quantity of small shot in two barrowfuls of refuse, with the 
result that the whole of the shot was recovered, whilst the refuse was carried 
away. The machine is exceedingly simple of construction, requiring no 
skilled labor, and the economy is such that at one of the leading works in the 
Midlands metal of the value of several thousand pounds is annually recovered. 
The invention is not only valuable to coppersmiths, brassfounders, tin-plate 
manufacturers and jewelers, but is claimed to be most effective for gold-mining 
purposes, and several of these hydraulic separators are now being sent to the 
South African gold-fields.—[Iron & Coal Trades Review, London. 





Electrical Power in Factories. 

A correspondent of 7he Tradesman has the following to say regarding 
the use of electrical power in mills and factories: The dynamos should be 
plain, strong, self-regulating machines, built for honest work by responsible 
makers. They should be required to run with but little attendance, and, if 
the distance be not great, low-pressure dynamos of the “incandescent” type 
are best., These machines are easily kept in order. They require but little 
repair and attendance, and will run day after day without a break. The only 
difficulty in using this class of machines is the great size of conducting wires 
necessary. With copper at 21 cents per pound, it is quite an object to use as 
small conducting wires as possible. 

The power-carrying capacity of two currents are the same if one has IIo 
volts and 1,300 amperes, and the other 1,000 volts and 150 amperes. fn either 
case, the number of volts is about the same, being 143,000 in the first case and 
150,000 in the second. As 746 volts equal one horse-power, there is about 17! 
horse-power in the 110 volt, and 201 horse-power in the 1,000-volt current. 
This is 10 horse-power in favor of the high pressure, and while the 110-volt 
circuit would need a copper conductor %-inch in diameter, the 1,000-volt cir- 
cuit can be made of ordinary electric light wire. 

With dynamos and motors, instead of pulleys and shafting, power could 
be applied to each machine separately, as to each group of machines, and 
power delivered where needed without losing more than 27 or 28 per cent. of 
the engine power. It will be hard to find a mill in the South where the shaft- 
ing and other machinery of transmission consumes less than 28 per cent. of 
the whole power. No oil or attendance is required for shafting where motors 
are used, the conductors never get out of line like shafting, and the only dis- 
advantage is the cost of motors. Asa method of transmission in mills elec- 
tricity has a future. 





° Business Men's Letters. 

‘ Many shopkeepers and tradespeople are careless about their correspond- 
ence. Careless, we mean, as toits form and materials. Unfortunately it is 
also true that they are too often negligent about answering letters at all. But 
what we now wish to call attention to is the slip-shod and go-as-you-please 
style of their paper and envelopes. The morning’s mail of any wholesale 
merchant or manufacturer usually brings a great variety of communications: 
Important orders finely written on postal cards, with details and shipping 
instructions crowded in; half sheets of flimsy note paper, written on both 
sides, with hardly room for a signature; a request scrawled in pencil on a bit 
of newspaper about a consignment, or asking that Messrs. So-and-so will look 
after the promissory note of the writer, due that day ; and a fair proportion of 
business-like communications, post size. 

What we would recommend is that every merchant and trader, great or 
small, should provide himself with proper writing paper, of good quality, 
having his name, business and address printed at the top. It would be more 
convenient for wholesale importers if such paper were post size, because the 
majority of letters contain more matter than will readily go upon a sheet of 
small note, ifa margin be left blank, as it should be, at the left-hand side. 
This blank margin, which we recommend, proves a help to get an order filled 
quickly, for the importer, or his chief of department, makes his memorandum 
thereon. Not seldom these letters are left unsigned, which causes delay and 
sometimes trouble. Now, ifthe trader’s name and address were at the top of 
his letter, the omission of his signature would not so much matter.—-[Toronto 
Monetary Times. 


Personal. 
Mr. Joseph R. Oldham, civil engineer and naval architect of the Globe 
Shipyard, has been appointed to the consulting committee of steamship build- 
ers and engineers of the Register of American steam vessels. 


AN old farmer in the Granite state one Sunday morning started to wind 
up his great silver watch. and found that the key was filled with dirt. Being 
unable to dig the matter out with a pin, the farmer drilled a hole in the key, 
and, with a single breath, blew all the dust out, Then he sat down to think, 
and within a month had patented that hole. To-day, in Lebanon, N. H., there 
is alarge factory running by electric power wherein are manufactured daily 
thousands and thousands of watch-keys of every possible size, shape and 
design. Each one of these keys contains the hole which has been patented by 
the farmer. The latter has already made a fortune.—[Metal Worker. 


CANADA intends to make a big bid for West Indian and Central American, 
as well as for South American trade. The Dominion Government has just 
awarded subsidies for steamship services to the British West Indies. One line 
will run from Halifax to Jamaica and another from St. John, N. B., to Demerara. 
The design is to divert the West Indian trade from New York to Canadian 
ports. A Bank of Nova Scotia has recently been opened in Jamaica.—[Aus- 
tralasian and South American. 























a 


6 "Texm IRON “TRApDE Review. 











THE DANGLER VAPOR STOVE. 





Cleveland has the prestige of introducing to the American public the first 
vapor stoves ever designed, and it easily occupies the front rank as the center 
of this now large and growing industry. Among the best known concerns 
engaged in this line of manufacture is the Dangler Stove & Manufactnring Co., 
whose President, Hon. D. A. Dangler, is one of the veterans in the business. 








Fic. 1.—THE NEW COMBINATION STOVE 


* 
Herewith we illustrate some of the recent improved forms of their popular 
stoves. In Fig. 1 of the cuts is shown what is known as the New Combination 
vapor stove. This construction is provided with cast iron top, wrought steel 
legs and new heating attachment, which is claimed to be very satisfactory in 
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Fic. 2.—STEP STOVE WITH ELEVATED OVEN. 


operation. The tank, it will be observed, is of the turn-down type, the 
arrangement being such that none of the burners can be lighted while the 
reservoir is being filled. A feature to which the manufacturers direct special 
attention is a device which automatically closes all the valves when the 
reservoir is in a turned-down position, thus preventing, it is claimed, all waste 





and drip resulting from failure to light any burners that were open when the 
reservoir was turned down. In Fig. 2 of the illustrations is shown one of the 
latest additions to the company’s assortment of vapor stoves. From an 
inspection of the cut it will be seen that this is a three-burner construction, 
two burners being located in the top and one inthe step at the left. The 
oven is placed somewhat above the top of the stove, and at the back in such a 
way as not to interfere with cooking utensils which may be upon the stove. 
The oven is heated by a powerful burner. The advantage of this construction 





Foi. 3.—THE VOLUNTEER RANGE. 


is that while baking is in progress in the oven, the step may be used for the 
reception of a wash-boiler, while the top burners are employed for cooking 
purposes. In Fig. 3 is shown the Volunteer, a four-burner range with wrought 
steel frame and single-generator burners. The two front burners are of the 
single-generator type, and from them the two rear burners are supplied with 
vapor. The construction of this range is such, the manufacturers state, that it 
may be placed on the top of a table or bench, or on an ordinary cooking stove 
or range. 





Extensive Mining Developments at Port Arthur. 

In the last issue of this journal mention was made of the scheme then 
materializing to utilize the immense water-power of Kakabeka Falls, near Port 
Arthur, Ont. Since then the American capitalists, who have the enterprise in 
hand, have been continuing negotiations and completing arrangements for the 
full consummation of the undertaking. Matters are nowin sucha forward 
state that nothing remains to hinder the commencement of active operations 
for carrying into effect the great scheme and developing the water-power of 
the rushing cataract. All necessary land has been secured, and the capital 
stock of the company and bonds subscribed, so that the money is now up for 
carrying the undertaking to completion. Work will be commenced at once 
by day and night gangs in putting in the necessary tunnel along the bank of 
the river for utilization of the water power. This tunnel will be ready for 
early spring. The first enterprise undertaken will be the establishment cf 
concentrating and smelting works, in which all the heat will be generated by 
electricity. This will certainly prove a great boon to the mining district, 
Instead of prospectors investing their money in erecting mills they can ship 
their ores, both low and high grade, to the concentrating and smelting works 
at the Falls, and with the product go ahead with future development. It will 
make it possible for men with limited capital to enter actively into mining 
operations, and is bound to give impetus to mineral development throughout 
the entire district. A blast furnace pulp mill, flouring mills and other indus- 
tries will follow the erection of the smelting works. Work on the new hotel 
will be commenced early next year, and will be completed by the last of June. 
A large number of dwelling houses, as well as other buildings suitable for 
business places, will be erected as soon as the snow leaves the ground. In the 
meantime engineers are laying out the town site.—[Canadian Manufacturer. 





THE .Vational Magazine for December will contain an interesting article 
by Prof. Schele de Vere, of the University of Virginia, entitled “A Chat about 
Numerals,” giving many curious historical facts. Quite a noteworthy contri- 
bution to the poetic literature of America will be “ The Nativity; a Christmas 
Carol,” by F. W. Harkins, Chancellor of the National University, of Chicago 
whose Shakspearean essays are continued in this number. “The University 
Extension System of England ” will prove atimely article, being supplemented 
by a description of a benevolent society for similar work lately organized in 
Chicago, with headquarters at 147 Throop street, called “The University 
Extension and Home Culture Society.” ‘This scholarly magazine is the cheap- 
est of our monthlies, being only $1.00 per year. Sample copy ten cents. 
Published the first of each month by the National University, of Chicago, 
whose novel teaching by mail will be described in this number. 


THE oil tank of the St. Chamond Works, on the Loire, France, is 72 feet 
deep, and contains 44,000 gallons of oil, which is kept in circulation by rotary 
pumps, to prevent the oil from being unduly heated, when masses of hot steel 
are plunged in to be tempered. 
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THE LUNGREN-GORDON REGENERATIVE GAS LAMP. 





The lamp herewith illustrated is based on a principle by which the 
illuminating power of the gas is increased from 300 to 400 per cent. without 
the expense, trouble and annoyance resulting from the use of hydro-carbon 
enriching material. The Lungren lamp embodies a simple method of burning 
gas, and presents many desirable features. The flame of the lamp being below 
the fixture, there is nothing in the way to cast a shadow or intercept the light, 
and its full power is at once made available. It is simple in construction, 
easily managed, and can be fitted to ordinary supply pipes, without alteration. 
Itis especially applicable for lighting offices, stores, factories, mills, show 
windows, libraries, and all situations where an increased illumination is 
desired. A Lungren lamp, consuming 12 cubic feet of gas per hour, will it is 
claimed, give as much light as 45 cubic feet consumed by the ordinary method. 

A committee appointed by the Secretary of the Treasury for a thorough 
investigation of all known gas-saving devices, under an act of Congress dated 
August 4, 1886, after exhaustive tests covering a period of 
several weeks, presented their report under date of Feb- 
ruary 14th, 1887. The committee state: “The Lungren 
lamps have been in daily use in the corridors, and have 
proven exceedingly effective, and able to stand well the 
test of practical use. The leading principle of the lamp— 
superheating the air before combustion—produces the re- 
sults of a brilliant flame of excellent color, and high illu- 
minating power. One of the lamps of the larger (the 16 
ft. burner) size—consuming 13 ft. gas per hour—has been 
burning at the east or main entrance of the Treasury 
Department, and has yielded as much light, and practi- 
cally illuminated as much space as the 12-light chandelier 
which hangs in a similar space at the west entrance, 
which chandelier consumes 48 ft. of gas per hour.” As to 
the consumption of these lamps, the committee say they 
have satisfied themselves “ by careful and thorough tests 
for periods of 12 to 36 hours, running the gas through 
ordinary meters, and in no instance did the consumption 
exceed 13 ft. per hour for the 16 ft. lamp (the gas used 
being that regularly supplied by the Washington Gas 
Light Co).” 

The governor attached to each lamp was especially Oo 

examined by the committee, and they reported on it: 
“The governors maintain a uniform flow of gas at any pressure, without the 
slightest variation of consumption at different pressures varying from %4 inch 
to 3inches.” Inclosing their reports, the committee stated that “in view of 
ihe results of our examination of the Lungren lamp, we feel justified in 
recommending that it be adopted by the Department for all spaces in the cor- 
ridors, and for all rooms where full light is continuously needed.” 

More than 20,0co Lungren lamps are now in use. Several designs are 
made for both window and outside lighting, for stores, manufactories, shops 
and general lighting. They are claimed to be the only successful competitor 
of the electric light, and at less than one-half cost in expense for gas, and with- 
out the annoyance of daily attending. The lamps are manufactured by the 
Siemens-Lungren Co., of Philadelphia, and are now being introduced in this 
section by the Conger & Collings Co., 217-223 Euclid avenue, where they 
can be seen in operation 














American vs. English Locomotives. 

There are to be next year some competitive trials between Eng- 
lish and American locomotives, provided American builders respond 
to the invitation which has been sent them to take part in the Edin- 
burgh Exposition. The managers of that exposition have asked a num- 
ber of the locomotive builders ofthe United States to send representa- 
tive passenger and freight engines of American types for that purpose, and 
should they be sent, the trials will take place on some of the Scotch railroads. 
It is not very probable, however, that much will be done in this way, for while 
our American builders have no reason to fear the results of such a contest, 
the expense of sending a locomotive to Scotland will be very great, and the 
prospect of any material return very small. The same reasons which pre- 
vented any large representation of this department of our manufactures at 
Paris will operate still more strongly against a local exposition like that at 
Edinburgh.—[Railroad and Engineering Journal. 





Canadian Iron Ores. 

The Bristol iron mines are shipping by the C. P. R. to Pennsylvania 150 
tons of ore daily. A contract has been made for supplying 50,000 tons yearly. 
—[Monetary Times. 

American furnace-men import hundreds of thousands of tons of iron ore 
annually, and pay 75 cents per ton duty thereon. These Canadian ores are 
equalin quality to any found anywhere in the world, and they should be 
manufactured into iron in Canada instead of sending them away for that 
purpose.—[Canadian Manufacturer. 





Wheeling Holiday Excursions. 

For Christmas and New Year’s Holiday Excnrsions the Wheeling & Lake 
Erie Railway will sell excursion tickets, December 24th, 25th and 31st, 1889, 
and January Ist, 1890, from all stations to all stations, with limit for return 
passage up to and including January 3d, 1890. Children between the ages of 
5and 12 years half fare, under 5 years, free. Excursion tickets and any other 
information desired will be furnished by any agent of the Wheeling & Lake 
Erie Railway. 





CHEAP Holiday Rates via Nickel Plate. Inquire of nearest agent. 





INDUSTRIAL SUMMARY. 
New Enterprises :— 

East Birmingham, Ala., is probably to be the location of a furnace cona- 
templated by J. C. Kyle, J. M. Crowder and G. L. Morris. 

The American Axe & Tool Co. has been incorporated at Newport, Ky., by 
W. H. Forbes, John S. May and others, with an authorized capital stock of 
$4,000,000, for the purpose of manufacturing all kinds of edged tools. 

Articles of incorporation were filed recently in New Jersey by the Lough- 
ridge Brake & Car Co., to construct hand or compressed air brakes for cars or 
engines. The incorporators are John B. Fell and Sydney L. Wright, of Phila- 
delphia ; Samuel H. Gray, of Camden, and others. 

The Roanoke (Va.) Engine & Machine Co. has been incorporated with L. 
H. Simmons, president; William Lunsford, vice-president, and L. T. Powell, 
secretary. The capital stock is to be not less than $100,000 nor more than 
$1,000,000. The company expects to have works in operation in six months. 

On the 4th inst. the Greensburg Steel Co., of Greensburg, Pa., with a cap- 
ital of $100,000, were granted acharter. The plant of the firm will be located 
at Huff Station, about two miles from Greensburg. John Kuhns is president, 
J. Clark Williams, secretary, and Jamies C. Clarke, president of the Greensburg 
Banking Co., is treasurer. 

The following new companies were granted licenses of incorporation by 
the Secretary of State of Illinois: Metropolitan Electric Light & Fuel Gas 
Co., Chicago; to operate electric light plants and gas works; capital, $300,000; 
incorporators, G. L. McKean, J. A. Medica, A. H. Kingman.—The Irvan Bros.’ 
Manufacturing Co., Streator; for a general machine business ; capital, $30,000; 
incorporators, L. W. Irvan, H. Irvan, Theo. Rockenfeller. 

Geo. W. Miller, Gardner T. Eames, Geo. S. Foster and Horace G. Haines 
have formed aco-partnership under the style of the Eames Pulley Co., to 
engage in the manufacture, at Kalamazoo, Mich., of the patent wood pulleys 
invented by Gardner T. Eames. The firm has purchased the stock and 
machinery of the Eames Pulley Co. of Racine, Wis., and removed the same 
to Kalamazoo. Twenty-five men will be employed in the factory. 

A number of capitalists of Pittsburgh, Pa, are perfecting the formation of 
a new steel company, to be known as the Kingsland Steel Co. A final meeting 
will be held during the present week, at which it is expected that some definite 
action will be taken looking to the selection of a site and, possibly, the award- 
ing of contracts for the erection of the works. It is reported that the new 
concern will have a capital stock of $1,000,000, considerable of which has 
already been subscribed. 

A stock company, capitalized for $50,000, has purchased the Dexter Spring 
Co.’s works at Verona, Pa, owned by W. W. Greer, and will take possession 
January 1. Articles of incorporation have been prepared and a charter applied 
for. The incorporators are Theodore Doorflinger, Jesse S Foster, George B. 
Khox, Florence C. Miller, C. C. Lee, Harry McCoy, J. W. Fleming, George P. 
Letsche and Joseph J. Marshall. The new concern will continue to manufact- 
ure the Dexter buggy spring asa specialty, and may add side lines in the 
future. At present the concern employs some fifty hands. 





Enlargements, Additions, Removals, Etc.:— 

Hussey, Binns & Co., Limited, the well-known shovel manufacturers, of 
Pittsburgh, Pa, will remove their plant to Jeanette some time next year. 

The Electrical Scale Co. folks, Waukegan, Ill, are considering the question 
of putting in a foundry, not only for their own business, but for general busi- 
ness. 

The Vanderbilt Steel & Iron Co. has let the contract for building its 100- 
ton iron furnace at East Birmingham, to Stein & Schwartz, of Philadelphia. 
The company has recently purchased mineral lands: near Birmingham, and 
will, it is stated, purchase more. 

The blast furnace of Andrews Bro. & Co., at Haselton, O., which has been 
undergoing repairs for some time, was blown in on the 25th ult. It is expected 
to turn out about 200 tons per day. About $75.000 worth of improvements 
have been made on the furnace during the past six months. It is now 75x19 
feet, with three 75x18 Cowper-Kennedy stoves. The firm use in their rolling 
mill sbout roo tons of iron per day. 

The Pittsburgh Steel Casting Co. are about to make an extensive addition 
to their equipment. Work will begin at once on a Bessemer steel plant in 
connection with their foundry, so that they cau make Bessemer steel castings 
up to 16,000 pounds in weight. An eight-ton converter will be erected, and the 
new plant will probably be in operation early in April. The increased activ- 
ity in the iron and steel business, and the large demand for heavy castings 
has made the addition absolutely necesssary, as the company has all the work 
on hand which it can handle with its present capacity. One of the principal 
products of the new department will be heavy steel rolls.—|American Manu- 
facturer. 


General Industrial Notes:— 

The Universal Radial Drill Co., of Cincinnati, O., have just shipped one of 
its largest radial drills to Leghorn, Italy. The order came direct to the com- 
pany from the purchaser in Leghorn. 

The Union Foundry & Machine Co., of Catasauqua, Pa., recently shipped 
to the Bridgeport Rolling Mill Co., at Bridgeport, Conn , an improved power 
shear weighing 65,000 pounds, with engine attached. 

Another furnace comes forward as a record breaker. This is the No. 3 
open-hearth furnace at Kirkpatrick & Co.’s Leechburgh mills which is said to 
have run out 1,26c heats. It it further stated that no repairs were made to 
the furnace from the time it was built until the roof fell in. 

Ths Fulton Iron & Engine Works, Detroit, Mich., write us that their “Sure 
Grip” steel tackle blocks are meeting with great favor by the public. Iron 
founders, machinists, telegraph construction companies, builders and con- 
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tractors, quarry men, and others, all testify to their merits and highly endorse 
them. 

A meeting of the creditors of Long & Co., proprietors of the Vulcan Forge 
& Iron Works, at Pittsburgh, Pa., was held in that city last week. A statement 
was presented by the firm, showing that the liabilities were $525,000, and the 
assets $543,000. It was expected that an arrangement would be made with the 
creditors by which the firm would be enabled to put the plant in operation. 
This was not done, however, and the entire works were offered for sale by the 
sheriff on Thursday, the 12th inst. The Dollar Savings Bank, of Pittsburgh, 
holds a mortgage for $70,000 against the property, and the Lawrence Bank, 
also of that city, holds judgment notes of the firm to the amount of about 


$300,000. 


New Plant to Make Steel Guns. 

Steps are being-taken in a quiet way to raise, in this city, the capital for 
establishing works on the Delaware River, for the manufacture of heavy steel 
guns, under the patents of Dr. R. J. Gatling, the inventor of the rapid-firing 
gun that bears his name. Col. Edward H. Carmack, who is acting as the agent 
of the Gatling Ordnance Co. in the matter, said yesterday that three sites 
along the river, near Philadelphia, were under consideration, and that one of 
them would be selected if the desired capital could be obtained here. The 
company was chartered in West Virginia, and its capital is $1,000,000, 

“We prefer Philadelphia,” said Col. Carmack, ‘‘for several reasons. 
Labor is 20 per cent. cheaper than around New York, and we can get here an 
abundance of skilled labor. Then by having the works on the river front they 
can be connected with the Baltimore & Ohio, the Reading and the Pennsyl- 
vania Railroads, so that material and products can be carried directly to and 
from them, and Spanish and Cuban ores, if we wish to use them, can be deliv- 
ered by vessels at our own wharves. Congress has made an appropriation of 
$6,000,000 for heavy guns, and we intend to make 6, 8, 10 and 12-inch guns 
both for coast fortifications and for naval warfare. They will be sent to the 
Government testing stations, and if they come upto the requirements they 
must be accepted. Dr. Gatling has a system by which he claims guns can be 
made much quicker and cheaper than by the present processes, and he alone 
understands the secret. A portion of the capital has already been subscribed.” 
—{Philadelphia Record. 





Steel as Structural Material. 

In spite of all argument steel is rapidly taking the place of iron asa 
structural material. This movement meets, of course, more opposition in the 
East than in the West, because the East is the more conservative, and, for like 
reason, in Europe the progress of the change is slower still. Still the great 
Machinery Hall of the Paris Exposition was a steel construction. In naval 
architecture, also, steel plates have nearly driven iron plates out of the field, 
and in the year 1888 the proportion of iron to steel used in ship-building on 
the Clyde was but 5's per cent., while.only two years before it was nearly 33 per 
cent. Rolled iron beams are undoubtedly more reliable than those of Besse- 
mer steel, but the fact that the latter can be produced at a greater profit has 
led the manufacturers to force them upon the market to the exclusion of the 
former, and they have been successful in doing this to a large extent, because 
the word steel represents to most minds something superior to common iron. 
There is a small probability, however, that iron will ever regain the advantage 
it has lost, as new processes for the improvement of the quality of mild steel 
are constantly being introduced; while the doing away, by the Bessemer 
process, of the laborious and costly puddling would enable the manufacturer 
to sell steel beams at a much lower price than the iron beams, and still not 
impair his profit—{Northwestern Architect. 

The .Highest Chimney in the World. 

The highest chimney in the world is now being erected at the Royal 
Smelting Works, near Freiberg, in Saxony. The horizontal flue from the 
works to the chimney is, the Pui/der says, 1,093 yards long ; it croses the river 
Mulde, and then takes an upward course of 197 ft. to the top of the hill, upon 
which the chimney is being built. The base of the structure is 39 ft. square by 
30 ft. in height, on which is placed a short octagonal transition, from which 
the round shaft starts. This is 430 ft. high, or, together With the base, 460 ft. 
high, with an inside diameter of 23 ft. at the bottom, aud 16 ft. 6 in. at the top. 


WHERE will you spend Christmas and New Year's, at Cleveland, Akron, Mt 
Vernon, Zanesville, Columbus or Cincinnati? The Cleveland, Akron & Colum- 
bus R’y, “C. A. & C.,” ever mindful of the public, will sell round trip excursion 
tickets at one and one-third the first-class fare on December 24, 25 and 31, 1889, 
and January 1, 1890, good for return until January 3, inclusive, 1890. If you 
are going east or west via Cleveland, Akron or Orrville, purchase tickets via 
“C.A.& C.” If you’re going south or west via Columbus or Cincinnati, do 
the same thing. Connections al] made in Union depots. H. B. Dunham, 
General Passenger Agent, Akron, O. 

GENERAL ROSECRANS, Register of the Treasury, has decided to introduce 
the use of electricity in his office as a motive power to run the punching 
machines for canceling the redeemed treasury notes. This change is necessi- 
tated by the intense vibration in the walls, caused by the shafting, most of 
which can be dispensed with if electricity is used. 





Holiday Excursions. 

Holiday excursion tickets, at low round trip rates, will be sold from all 
ticket offices of the Pennsylvania Lines West of Pitttburgh on December 24th, 
25th, 31st, 1889, and January rst, 1890 good going on date of sale and returning 
until January 3d, 18go. 





NICKEL PLATE Holiday Excursion Rates all along the line. 
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MUST HAVE AMERICAN SHIPS. 





In answer to the Morning /Journal’s 
query let me say that in order to build 
up American merchant marine Amer- 
ican registration of American-built 
ships must be continued; the govern- 
ment should pay on such American- 
built ships as engage in foreign traffic 
a premium for navigation in propor- 
tion to mileage and tonnage. 

The French pay construction pre- 
miums as follows: 

On wooden ships under 200 tons $2 
per ton. 

On wooden ships over 200tons $4 
per ton. 

On iron ships, $12 per ton. 

On machinery, $2.40 per 100 kilo- 
grammes. 

On boilers, $1.60 per 100 kilogram- 
mes. 

The running premiums are on a 
fixed scale of 30 cents per ton for each 
1,000 miles to French-built vessels, 
diminishing at the yearly rate of one 
cent per ton. 

Steamships built on plans approved 
beforehand by the Naval Department 
receive 15 per cent additional bounty. 

Give American shipping such a 
stimulus as is given to the French. 
We have the requisite raw materials 
and we have the mechanical skill. 

Those who advocate free material 
seem to think that ship materials are 
like merchandise that may be import- 
ed in quantities and kept on the shelves 
till wanted. This is not the case. 
Each ship’s material has peculiarities 
of its own, and these cannot be deter- 
mined till the ship is contracted for 
and laid down. 

American plate-mills, foundries and 
forges are now developed to a degree 
that renders domestic supply certain 
in quantity, and the competition in- 
sures a fair range of prices. A free 
material bill would demoralize these 
industries and impair their reliability 
as a source of supply. 

A law providing free material for 
ships to be built on foreign account 
has long been in force. Very little use 
of it has been made by American 
builders. 

All the industries connected with 
ship-building in this country are now 
in a most satisfactory condition, hav- 
ing just passed through the transition 
stage from iron to steel. 

The efforts of the friends of Ameri- 
can shipping should be concentrated 
on the bounty bill and kindred meas- 
ures.—[Henry W. Cramp, of William 
Cramp & Sons, builders of the U. S. S. 
Baltimore, in Morning Journal. 





More English Capital. 
It has developed that an English 
syndicate has secured an option on 
very extensive threshing machine and 


other agricultural implement in- 
terests in Minnesota. The Minne- 
apolis ‘Threshing Machine’ Co., 


with $350,000 capital, is the most 
prominent one, and the other enter- 
prises are the Minnesota Works, at 
Stillwater; the Aultman Taylor Works, 
the Buffalo-Pitts Works, the Minneso- 
ta Harvester Works and others. If 
the deal goes through it is understood 
that the smaller outside works will be 
brought to Minneapolis and a stock 
company formed with over $1,000,000 
capital. The leading men of the city 
are interested in the Minneapolis 
Threshing Machine Co., and they 
do not deny having signed an op- 
tion for the disposal of their 
stock, 





To Those Looking 


—-FOR—- 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOO) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford(1 to be built in 
1890), Salem, Graham and Max 
Meadows (1 at each point now 
under construction); BAR IRON 
from the rolling mills at Roanoke 
and -Lynchburg; COKE AND 
SEMI-BITUMINOUS COAL from 
the Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development in Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. C. EDDY. 


Vice-President, 


ROANOKE, VA. 
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FACTS ui CREDITS 


It has been the practice of the General Merchantile Agencies to base credit ratings upo1 the amount of capital employed, 
almost, it may be said, in a fixed proportion—a firm possessing large capital receiving a correspondingly Aigh credit rating, while 
on the contrary, those having limited capital (if rated at all) are reported as having /iémzted or no credit whatever. 

This system is unquestionably false, as affording an unjust discrimination against that class of business men who, while 
having small capital, are possessed of such business sagacity as always to employ their capital with prudence and safety, thereby ~ 
giving assurance of their continued solvency. On the other hand, many firms that have large capital are so deficient in business 
qualifications as to be entitled to no credit whatever—and in addition, experience daily demonstrates that, owing to their greater 
tendency to extension and extravagance, as well as an undue confidence in the stability of their credit, their failures are more fre- 
quent and disastrous than those of their more conservative or more cautious neighbors. Sound judgment and prudent manage- 
ment, coupled with good character, habits and economy, appear, therefore, to be of more value in determining credit than the 
amount of capital employed; as these qualifications, added to promptness of payment, are unquestionable evidences of sound 
judgment and prudent management, they are adopted as the basis of credit ratings in Ealy’s ‘‘ Blue Book.’’ The facts upon which 
credit must rest are presented in Ealy’s ‘“‘ Blue Book,”’ leaving to individual judgment the natural deductions. 

The object and aim of Ealy’s Agency is to afford toits members more perfect protection against loss than has heretofore existed. 
Ist. By preventing undue extension of credits. 2d. By repressing to its proper limits the credit of incapable, dishonest and irre- 
sponsible dealers. 3d. By giving timely warning of impending weakness of parties hitherto considered sound. 4th. By obtaining 
prompt, reliable and accurate information as to character, habits and responsibility of dealers. sth. By supplying its subscribers 
with a reliable REFERENCE BOOK OF CREDITS especially adapted to their trade. 

The John W. Ealy Co. have expended over $590,000 in perfecting this work, have special reporters in each city, town and 
village, whose duties are to write up the character. habits, business ability and financial worth of dealers, and to keep this Ageecy 
promptly advised regarding business changes, embirrassments, judgments, assignments, or anything likely to affect the credit or 
commercial standing of dealers in their respective towns. 

This Agency publishes the ‘‘ BLUE BOOK ’'—A REFERENCE BOOK OF CREDIT, containing the names, with capital and 
credit ratings, of over 350,000 dealers in HARDWARE, STOVES, PLUMBERS, STEAM AND GAS FITTERS, IRON, BRASS AND METAL 
WORKERS, Metals, Iron, Steel, Machinists, Agricultural Implements and General Country Stores. Do not subscribe for any agency 
book until you have first examined Ealy’s ‘“‘ Blue Book.’’ It is absolutely the only Agency book published in America giving a 
condensed, classified list of names of dealers in the above mentioned lines of trade. We will take pleasure in sending a copy of 
our “ Blue Book ”’ for inspection, free of all express charges, to any responsible manufacturer or jobber. Terms of subscription 
made known on application at either of our offices. —-THE JOHN W. EALY COMPANY, 94 LaSalle Street, Chicago. 19 Milk Street, 
Boston. 280 Broadway, New York. 408 Olive Street, St. Louis. 106 Third Avenue, Pittsburgh. 


!WELLS LIGHT 


WALLWORK & WELLS’ PATENTS. — 


POWERFUL, PORTABLE and SELF-CONTAINED. 


Requires no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


For Circulars and Full {$6 WASHINGTON ST., 
Informatian apply to . NEW YoRK 


Scienutic Roasting of lron Ore. access of air. 6. Fusion or sintering of ore is likely to prevent any further 
Dr. Sterling G. Valentine, of Lebanon, Pa., has made a series of valuable desulphurization. 7. Sintering does not allow much of the remaining sul- 
experiments in the desulphurization of pyritiferous iron ores, from which he phur to be in the form of sulphate. 8. Fusion, hence, should never occur in 
draws the following conclusions: 1. Heat alone, without access of air,can roasting except after continued heating in air ata lower temperature. 9, 
remove, at best, only one-half of the sulphur present. 2. Atmospheric Ores cannot be properly desulphurized in the upper part of the blast furnace. 
oxygen is absolutely necessary for a proper desulphurization. 3. Evenata 10. An efficient roaster must allow easy control of heat, abundant air access to 
low heat, ore is properly desulphurized if air can gain access freely tothe the hot ore and rapid removal of the products of combustion.—{Iron Industry 
FeS, init. 4. Sulphate of iron can be decomposed by heat equally well with Gazette. 
or without air. 5. In order that the residuum of sulphur in roasted ores may ~ 
consist, so far as possible, of sulphates, the roasting must be done under free NICKEL PLATE Holiday Excursions. Inquire of nearest agent. 
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PUMPS 


*Send for Illustrated Catalogue 


Caritrugal. 


Rotary aaa Piston Power Pumps, and 
House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cximitep.) 


New York City Office: 


i6 Dey Street. 


Factories: Seneca Falls, N, Y. 










The Bronson Supply Co., 


CLEVELAND, 0O., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb. Grease; 
<a Will not im- 

art the Flavor 
of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 








FREICHT AND PASSENCER 


ELEVATORS. 


L SS. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y, 


New York Office, 46 Cortland St. ; 


Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules | 
for obtaining good, sound, clean csatings, and | 


giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 


CLEVELAND, OHIO. 





42, 42 and 44 Columbus St., 


Gasometers, Etc 


Chaplet Stems. 
LARGE HEAD RIVETS for stacks, 


FOREST CITY 
. 

Machine Works. 
Wrought Iron Chaplets and 
and 37 Winter St 
CLEVELAND, OHIO. 


Works: 





” 


. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 


i prices. 


JAMES JENKS, 


Detroit, Mich. 








Wertias' $ Patent inside Sliding Window Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life also, 
HH and the only 
blind that 
ooo ———— gives. entire 
satisfaction. 
Thousands 
= are in use. 

Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, S‘woscer“6 °* 


Investigate 
the merits of 
the 
RELIANCE SAFETY 
Wa.er Columns. 

t pays to keep posted. Many 

of the largest corporations 

have found it profitable to 

Pree! the oldappliances,and adopt 

these safe-guards. There is always 

economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 

827 Sheriff St., Cleveland, O. 


THOM ae -: SIMPSON, Wash- 
PATEN S ington, * No attorney's 

fee Soe” Patent cbtained 
Write for Inventor’s Guide. 












































For Sale. 


—ONE— 


Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 


ADJUSTABLE. 










‘. The “Boss” Drop Hangers, 


—_BECAUSE 





ers kept on 


, and shipments made 
notice. 


DESICN is approved by all practical men. 

STRENCTH is ample where principal strains are. 

DRIP CUPS are lifted free without spilling any oil. 
ADJUSTING SCREWS @1re made a good fit 

BOXES are easy to fit up and will not throw oil. 

BOLT SLOTS are long enough for good adjustment. 
SIZES are marked on every casting. 


shirt 


on 





A full stock of Hang 








Special Prices tothe trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., 260 Water Street, 


CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 





\\\ ‘ 
so ANU \ 


Boynton’s Adjustable 
Alligator Wrench. 












Quick and handy inadjustmeut. Invaluable for work iu close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTINC PRESS & MFC CO. 
60 William St., New York. 325 Dearborn St., Chicago. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


-—— AND -—— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


Grand Arcade, Cleveland, 0. 





S@ Agents Wanted. 





JAMES FP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to pon poe erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything eppertalsinx to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 


WE MAVE NO DOUBT 


When you are in the market for 


CATALOGUE PRINTING, 


Or any other kind of printing, you want THE VERY BEST at 
reasonable figures. We manufacture 


Blank Books 


Of the best of stock, and pay special attention to durability and superior work- 
manship in every particular. 


Please write to us for estimates Loc Wintiig Sllahing ker 


COR. ST. CLAIR AND WOOD STS., 


CLEVELAND, O. 
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ELECTRIC 
Gasoline a Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, oO. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Naturaé Gas. 








ALSO 
fleating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


4@@-Send for catalogue and discounts. 





—— THE -—— 


LUBRICATORS. 


\Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 

o Simple in operation and 
Te always reliable. 
“ume A lubricator sent on 30 
ap days’ trial to responsi- 
F. ble rsons. 

““T would not take five 
times the cost of my 
* Lubricator ifI could not 
get another,” is the 
statement often made 
=" by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 











ESTABLISHED 15854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S. A. 


Detroit - Sight-Feed | 





The Improved “Luminator.” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Qil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. 
tion this journal. 


Send for circular and men- 


WHEELOCK & CRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 


SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


Improved Wood-Working Machinery, 











ase : mj = — 
A FULL LINE--LOW PRICES. 


Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 





Do You Read the Cosmopolitan, 


THAT BRIGHT, SPARKLING YOUNG MAGAZINE? 


The Cheapest Illustrated Monthly in the World. 25 Cents a Number. 
$2.40 Per Year. Enlarged, October, 1889, to 128 Pages. 













THE COSMOPOLITAN is literally what the Vew York Times calls it, ‘‘ At its price, the 
brightest, most varied and best edited of the Magazines.”’ 


SUBSCRIBE—AN UNUSUAL OPPORTUNITY—susscrise 


For New Subscribers, for One Year Only. 





py Se TGS oR ya RS Bk Sy ee a 
a i ie gE gig cg a | eee x xaivoiasoakaenauaee 
The price of the two publications ...........:ceseeceeeee eins son ReuaREN On eaNRaana $ 
We will furnish both for only......... ............... 


This offer is only to new subscribers to THE COSMOPOLITAN, and only for one 
year. 

It has more articles ineach number that are readable, and fewer uninteresting 
pages, than any of its contemporaries —Boston Journal 

THE COSMOPOLITAN furnishes for the first time in magazine literature, a splen 
didly illustrated periodical ata price hitherto deemed impossible. Try it for a year. 
It will be a liberal educator to every member of the household. It will make the night 
pass pleasantly. It will give you more for the money than you can obtain in any other 
form. 







Do you waut a first-class magazine, giving annually ',536 pages bv the ablest writers 
with more than 1,500 ilfustrations, by the cleverest artists—as readable a magazine as 
money can make--a magazine that makes a specialty of live subjects? 

The marvel is how the publishers can give so much for the money—P/tladelphia 
Evening Call. 


Send $3.50 to this Office and secure both The Cosmopolitan and Iron Trade Review. 





18 and 20-inch Engine Lathes, 


With splined screw feed, with or without 
power cross feed and rod feed. 


HEAVY, ACCURATE, WELL-FINISHED. 


line of foot and power lathes, and machinists 
tools and supplies. Catalogues free 


THE SEBASTIAN-MAY CO., 


164 W. Second St., CINCINNATI, O. 





Write for cuts and prices. We build a complete 





JUSTICE’S 


“Reliance” Hydraulic Jacks. 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift.” Lowered by 
thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, 





Williams, White 
&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 








Recent Improved. 





BETTER THAN LOOSE 





PULLEYS. 
Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 





Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught. 


——) 
i] 
| 















es ee 

It is just the the thing for public and private 
offices, bed-rooms,school-rooms, sewing-rooms 
lecture-rooms, factories, etc. 

It purifies the air, preventing colds, head- 
aches and drowsiness 

No water cure establishment, sanitarium 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admitted in so many 
sections is easily warmed before turning to 
descend to the floor, and is readily diffused. 

The effect is heightened by the action at cen- 
ter of window 

A season's trial of it will charm you and you 
will agree with all\who are familiar with it, 
that it is by far the simplest, best and cheap- 
est ventilator ever presented to the public and 
is within easy reach of all 

Agents and canvassers wanted everywhere. 

For illustrated circular or information, ad- 


dress 
THEODORE BURY, 


626 EucLid Ave., Cleveland, 0. 
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Tee SwEET « CLARK CoO. Marion, Ima. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. Aliso manufacturers of Curry-Combs, Hardware and Saddlery 
Hardware Specialties. s@~-Write for Price List and Catalogue. 











CHICAGO (reported by Messrs. Rogers, Brown si 
games yeeee Cond Not Foundry, 0 co Ne ciackcrpenciteacssnancnitanateerege 3 65 ys AUTOMATIC DUMP 
00; Southern Coke No. 2 Foundry, $19 50 rs é I . 
oo; Southern Coke No.3 Foundry, $19 00 Cutter Shoes, tapered and burr. 03 
00; Ohio Silveries No. 1, $19 25G 20 00 ; English Tool Steel. 
hio Silveries No. 2, $1825@ 1900; Ohio é 
Strong Softeners No. 1, $19 25@2000 ; Ohio ESSOP’S..+-..000-0004 seeveeacenesesssenues seeesesnasenenasensers 16c 
Strong Softeners No. 2, $18 25@19c0; Lake obson s “ Best sesreseenansenenseneacsesenensenessnananes 16¢ 
Superior Charcoal Nos. 1 to 6, $22 00@23 00; RE ilvaite xn pokachseesnansesee vcnewnd 36¢ 
Tennessee Charcoal No. 1, $20 00@21 00; Burden Boiler Rivets. 
Tennessee Charcoal No. 2, $19 00(@20 00; : } 
Southern Standard Car Wheel, $25 00/2600; » %, 11-16and ¥% inches diameter.............. .4 00 
Tennessee Standard Car Wheel, $20 00(@20 50 j ridge 4, %, 11-16 and ¥ inch diam............ 4 00 | 
Hanging Rock Standard Car Wheel Co 
oe i $06 00@28 00; Hanging Rock Standard SCRAP IRON AND OLD METAL. | 
} Car Wheel Warm Blast, $22 00@24 00; Old Car Heavy Band. NET Tons 
5 WEEE, Fee CHa <0. 1% to6 by BE SE RII ccicseasessoveseseaciens No. 1 BR. R. wrought Scrap........cccccccoscsecses $20 50 | 
tory by 4 and 516 inch HS +S 
; CINCINNATI (reported by Rogers, Brown & | % by &% and 5-16 inch . ; | 
| co); Hor BLast Fouxpxy Ohio and South: | i to 9 by 4 and $6 ine. ‘S| ee 
F = O. 5, fue egy? ilo -_ a Hoops. SN a 14 50 | 
; Coke No. 2, $1 18 50; io an uthern : 
j Goke No. 3, Fae 9 -’ Ohio Soft Stone Coal | 1% to 4, Nos. 13 Reith chaceuscegrerokstvestarteeares 2 80 pce oe ge (free from cast)........... y pnd 
4 No. 1, $18 00@18 50 ; Ohio Soft Stone Coal No.2, | 1% to 2, Nos. 16 to 18. 2% | Uncut wrought iron boilers... RRMA EN 12 00 For Blast Furnaces, Gas Works, Etc. 
; $7 7 3 em nope pee Seen a 4 ‘eo = sy a —_— 3 ro Steel boiler plates................. secalpiucec 3 00 
: 21 2300; Hangin oc arcoal No. 2, a y INO. 20.......+6 see03 
; S00; Temsesace and pees Cher. >| = 2, aS wees concnsvensnsesspecesovenssocesases 3 pe Siecn i a Re sensesiren aenres neceresesaee a = Cc. C. Mc N El i. Akro n, Oo. 
coal No. 1, $19 c 19 50; Tennessee an Ala- . eo BB.cccccccceccccccccesccccccccccccccccccccoccosess GO | ga Fe oe Ne ene neeneneees sie iced | z : 
3 bama Canesent — 2, $18 00@18 50. ForGE— | 15-16, 1 and 1%, Nos. 13 to 15 amen se003 00 icon on pop a eraoseseGereceseans é . 4 Send for Barrow Circular. 
8 Strong Neutral Coke, $17 00@1750; Mottled 15-16, 1 and 1%, NOS. 16 tO 18......c00c0000 +9310 | Sheet iron a i 
4 Neutral Coke, $16 50@17 00; Cold Short Coke, | 15-16, 1 and 1%, Nos. 19 and 20...........s00++e03 20 Wrought driiling: as an 
s $16 50@17 00. CAR WHEEL AND MALLEABLE— 15-16, I and BG, FEO. BE crecesccovescscenccoecenee eeee3 30 Malleable iron a“ 9 50 
Fd Southern Car Wheel, $23 00@2400; Hanging 15-16, 1 ANd 1%], NO. 22.....scceeeccerereeeee cou SO. ee rene os tommnanacoseszeonees Gunes oun H. N. H j LL & co. 
j Rock Cold Blast, $22 00@25 00; Lake Superior | 2%, NOS. 13 tO 15..---swsssssssseeeessssssersees page de OT Ea ena rine 24 00 
Malleable and Car Wheel, $23 00@24 00. | SE Aeneas 20 > o- ko  eameneenienamens 8° Tron and Stee 
: Re ee en ee” eee a See 17 00 St ] 
i eid tnt esi 123 Bo | Old copper cnrnnsnennnrnen #i 10 ' ; 
Co): Southern Coke No. 1 Foundry (new | 1516, Nos. 13 to 15 34° | Heavy yellow brass... = ae og gaat 
classification), $18 25@18 75; Southern Coke EGBG, FUOG. 26 C0 BB. cn ccccccncccccsccncnscnsencensen oo S 5° Light yellow brass semen 8% | LINDEN STEEL CO., L’t’d. Steel Plate, 
No. 2 Foundry (new classification), $17 75@ | 13:16 NOS. 19 amd 20.-s.--svewssseesseeserseee ee 0 I iclpieciccsescsemes Cold Condensed Skafting and Bar Steel of 
é 18 25; Southern Coke No. 3 Foundry (new 1316, se. “ Dr custevusiesss<esacbenetstesseonione’ om p> aig Fo att blade. 
. classification), $17 s@17 75; | Grey Forge, | 1s noe iets, SE ih Se enietisiccornrcnemrcemnunessevee 34 | COBB & DREW. Norway Iron Rivets. 
t $16 75@17 25; White and Mottled, different 3’ -13 Sersereeeeeeeeeees e835 h 2 : 
7 gtades, $15 50@1650; Silver Grey, different hs BEOB. 26 $0 Ti. .c.ccccccosscceccccccsseccncccsssccsceres 3 60 | READING BOLT & NUT WORKS. Boiler 
4 esos $16 25@17 25; Seine Comroont ve. 1| *% a SREY Oita cucavannicquisonhentevesicssonsanee 3 ze pe Ship Rivets. 
4 oundry, $18 19 50; Southern Charcoal No. , ° TYLER STEEL TUBE CO. Steel and Iron 
i I Mill, $17 ogty 50; Southern Car Wheel, 4, No. 22... 3 9° DALLIBA, CORRIGAN & co., Boiler Tubes. Locomotive Tubes a spe- 
. Standard bran Ss, $23 50@24 5°; Southern Car 11-16, Nos. 13 tor 3 7° DEALERS IN cialty. 
3 Wheel, other brands, $19 25@21 75; Hanging | 11-16, Nos. 16 to 18... 3 80 
} Rock Coke No. 1 Foundry, fs 50@19 00 ine SS eh RPI i esereseneresesrnererrrsseeee <== I . | 813 PERRY-PAYNE BUILDING, 
; Rock Charcoal No. 1 Foun » $22 00@ -16, + BL .cceeeeeees “tteeeeeeeeeereeceserecssreneseneseneeee O & P I : ie: # 
H 4 Hanging Rock Cold Blast, ST cles os: a al akan ab ekaaionl 4 10 ron re lg ron. CLEVELAND, OHIO. 
a Hanging Rock Warm Blast, $oo 00@oo oo. 2 RE a covneccsooesocceccoses 4 20 
Bile IN SEINE ccna cesnndisshonssanssccnensqnsncencansesen 4 00 Rooms 716. 717, 718, 719 Perry-Payne Bld’g 
: ( 4 a — 4 CLEVELAND, O 
| LovISVILLE (reported by Hall Bros. & Co.): NO. 22 ssessesererseeseseeeees 30 » O. 
4 Hor BLAst ye lees Sey at es No. 1, + a 4 stteeeeceeeceecseeesceeess cesses accaase > j E. C. POPE, 
4 $19 co@19 so; Southern coke No. 2, $18 75@19 00; i Saeee mapronnaen | is oes : 
3 Southern coke No. 3, $18 oo@18 75 ; Mahoning COMMISSION DEALER IN 
: Valley (Lake ore mixtures), $20 00@00 00; ight Band. TUTTLE, OGLEBAY & CO., ° 
3 Southern charcoal, No. 1, $18 50@19 00; South- ee OT OO i Bi os cccnccnsssenesstneswacecmiane 2 40 es ; 
Fi ern charcoal, No. 2, $18 00@1850; Missouri 1% a bd pen II — T2esesereerseressseseneresreees 2 50 Commission Dealers in TO a] re ‘ ] TO a] 
: charcoal, No. 1, $19 50@2000; Missouri char- | ! t0 1% by Yo >, EE aaa 2a 2 50 
‘ coal,No. 2, $19 00@19 50. FORGE—Neutral coke, | 10 196 by Nos. 11 and 12............ss0ssseeseesserees 2 60 rrorm = Ores. AND METALS 
} $17 1850; Cold short, $16 75@1700; Mot- KH and 13-16 Dy % tO 3-16 im............eeceeeeeeeeees 28 | . 
: tled, $15 1675. CAR WHEEL AND MALLE- | 7 80d 13-16 by Nos. 11 and 12.......sesceseseeeees 2 90 FROM MARQUETTE, GOGEBIC AND MENOM- | Cleveland = Ohi 
3 ABLE—Southern (standard brands), $23 50@ 3 ane == by hag a6 Se... ss steeeaeneseseneneens 3 -” INEE DISTRICTS, bd ’ 10. 
2425; Southern (other brands), $19 50@20 50; 4 ” o FE BES £2 ..0000 eee | 
i 2 ¥% and 9-16 by % to 3-16 in. .... 3 40 CLEVELAND, OHIO. 
mee Superior, Gus cofias 5. 33 and 16 by Nos. Ir and 1 3 45 - | 
to 3-16 in... an 
or. Lous (reported by Rogers, Meacham & | % DY Nos. 11 and 12.......sesscsnssseesnessseeneeseeees 375 J. H. OUTHWAITE. W.G. POLLOCK. | PITTSBURGH & WHEELING COAL CO., 
Shields): Hor BLast COKE AND CHARCOAL— a MINERS AND SHIPPERS OF 
Southern Coke No. 1, $00 00@19 50; Southern ? Wagen Sos Ivee J. H. OUTHWAITE & co., } . 
any ay = gee aed og hwy Lag 4] ee beveled edge, by Nos. PS ané ee ; 80 Exclusive attention given to Ohio Steam Coal and Coke. 
4 ; , - , soeeee3 OF = 
} 1800; Southern Charcoal No.1, $1900@1950; | %inch, ‘“ ae . II and 12......3 05 LAKE SUPERIOR AND MENOMINEE RANGE Mines on the Cleveland, Lorain & Wheeling 
| Southern Charcoal No. 2, $18 50@19 00 ; Missouri | % inch, 3 | R.R. Capacity, 3,000 tons daily. 


| 
: 
: 
. 











{RON AND STEEL MARKETS. | MERCHANT IRON AND STEEL. 


Flat Bar. 


PIC IRON. 


CLEVELAND (f. 0. b. cars, four months): 
Bessemer, $23 30; No. 1 Foundry, $19 30; No. 2 
Foundry, $18 30; No. 1 Gray Forge, red short, 
$17 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $19 30; No. 2 American 
Scotch, $18 30. 


Charcoal No. 1, $00 00@19 50 ; Missouri Charcoal 
No. 2, $00 00@1900; Ohio Softeners, $19 50@ 


































































CLEVELAND ROLLING MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





én | McNEIL’S BALANCED 


price, oan 


Bessemer and O. H. Steel. 





































Office, 29 Mercantile Bank Building, 


Tron Ore, 


CLEVELAND, OHIO. 








2000. CAR WHEEL AND MALLEABLE IRONS— a. Yo to 14 : : . 
Lake Superior, $22 50@23 00 ; Southern, $20 a et Perry-Payne B’ld’g, Cleveland, 0. | Lake Shipping Point, Lorain O. 
2450. CONNELLSVILLE CokE—Kast St. Louis, |. 1°" x = - Tas. PATTERSON, Sales Agent 
$5 25; St. Louis, $5 40. No. 4 pe 
Oe aesicesiscocnens CONDIT FULLER & C0 
MUM MUN das seics dausiakutubssashanasekddabacsanesoaesavcascarsaeueen j | 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 7o@20 20; Mahoning and 


Shenango Valley strong, No. 2 Foundry, $18 70 | C No. 1, es 
@19 20; Niagara No. 1, $2000@0000; Niagara | CH No.1 ‘“ e a 
ne 2, $19 0o@oo 00 ; yoy os No. 3, $18 25@oo 00; os Wienge. = - 
Ohio Softener No. 1, $19 75@co 00; Ohio Sofener xtra Flange, ” 
| aoe 2, $18 75Goo 00; Lake Superior Charcoal, | Solid Fire Box * CLEVELAND, OHIO. ze 
22 50@23 00 ; Tennessee Charcoal, $21 @22 50; es S 
Seuthere Softener tg 1, $20 50@o00 whe med Steel Boller Fiat 1-4 in. and Heavier. & 
ern Softener No. 2, $19 75@oo 00; Alabama Car | Tamnk..........cc.c..0. sccecssssecssrecececece sccceee ; a 
Wheel, $26 oo@oo oo ; Hanging Rock Charcoal, | Shell.........+ scscsssseseseeees cocccccscectenccc Pickands, Mather & Co., = 
$24 50@00 00. |” SACRE 5 
Marine Flange ON OR eS ° 4 
Secnaee teeparted ‘wn Witt re yt beg tere sonsdata ceuagnadbacatanhaacensuseednensasnians 4 Ik , F 
: y iam F. Jarvis Above includes plates 90 inches wide. — — 
Co.): Lake Superior Charcoal, all Numbers, | go tu 96 in. a SERRE 7 %e tb extra ae z. 
$21 00@2200; Lake Superior Bessemer, (coke) 96 to 100 in. wide......... each ae - a ad PIG IRON 5 
Perr 0 


$24 50@25 50; Lake Superior Coke, Foundry, 
all ore, $20 50@2150; Lake Superior Coke, 
Foundry Cinder Mixed, $19 00@29 00; Standard 
Ohio Black Band, $20 50@21 50; Southern No. 
I, $19 50@20 50; Southern Gray Forge, $17 50@ 
1800; Southern Silvery, $17 00@18 00; Jackson 
County (Ohio) Silvery, $19 25@19 75; Old Car 
Wheel, $19 75 @20 25. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 75@20 00; No. 2 Foundry, 
$18 75@19 00 ; Grey Forge, $18 00@18 50; White 
and Mottled, $17 00@17 25; Warm Blast Char- 
coal, $20 00@24 00; Cold Blast Charcoal! $26 00 
@29 00 ; Bessemer, $23 50@24 00. 





Iron Boiler Plates. 
Tank, & inch and heavier 








100 to 104 in. wide.. 
SO SO) PEW BR TO a sstn sasevn scence dcknchennabecsncad special 


American Cast Tool Steel. 





ROUND, SQUARE AND OCTAGON. cts. Ibs 


40 8 Sib! QIU aa coccnscanscoscensonasccs 09 
gl6to¥in “..... .° 






\% tog-32 and 6%to7in ‘ 
ae SusauhSnadae baapanaesbakenshanahsausensoance 





Pig and Bar Iron, Galvin Machine 6 


so 


SIZAIOM UOII PUL |SISIUIYOEW JO SJ9INJIENULY ogy 








Corner Bank and Superior Streets, 
CLEVELAND, O. | 





| 
H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, | 
EXCLUSIVELY PIG IRON, 


jadisy os . | Gear and Rack Cutting, Milling and 
oe br staxi ee Index Drilling to Order. 


Room 57, Grand Arcade, Cleveland, O. Laight & Canal Sts. NEW YORK. 


49P100} ZulinjIE;NueU! Jospury [[e10js]003 jeIvad 


“S|[Ip pue souryoew 


Strong yy | and American Scotch 


- os Charging Barrow. 





Sa 


ub 








” 
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MACHINERY SUPPLY MARKET. 





Anvils. 

BEE TOER 0000000 seness ocancevecscuiptingpeeses ee A Th 9@10 
We iis cssnes Soi cctnebsgnicccicigiamneehs whiners 8 ho 
Bellows, 

BEET Givin cacecsevessind dis 40 
aremencal Bullock's... dis so&ro 
BO EE vine secctiivevsevces cxtmatees comed $4 4 
TBR Gisccsccntntsssionengnaanaddainn cue ae 4 

Belting. 


Boston Belting Co’s standard. 
“ ae o extra. 


is 
” ye #8 Babe daintasvnsscpventpnrtl dis 55 
Hoyt’s Short Lap dis 45 
Cleveland Ruder Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, single, 
++i 


Shultz Raw Hide Leather Belting, 

and Light Double...... 
Standard, oak tanned....... 
Alexander Brothers’ pure 


Blowers and Exhausters. 













BR, Fi, BUCO TRIG G ove scs scccee svusscccscnspnnestocesed dis 20 
Boston Blower Co.,........ccscccssecsceess Sebeneweed dis 35 
Bt Fa SEE aE ee EE ey dis 35 
Borax. 
ceeseccecensceouceseusoesanneponsesncsesessansicceessaes $B Iho} @10% 





SEPEMACIOM..ccconsessescoaseceocs * 40 
red Scro 




















“ 
Wescott’s Scroll Combination.........s..e...0 dis 30 
Independent.............0000....2+ 
= Little Grant Drill 
Horton’s Universal & Ind............... 
National Combination paeceschuaddalveneskurs 
oe a SNC 
Skinner ee Sn io 
ide Independent...............0+« Sckseciedeonal dis 40 
Almond Drill........ ..dis 25 
Morse Wy  Gaaksacdbeuceneesses iaWbehsheasiadebussnanl dis 15 
Oe ae dis 30 
Cutters and Reamers. 
COI vcciccnticsesinstarerin cccorstenvnass sseeee Gis IO@I5 
gs it TZ, Snore” dis 10@15 
Standard....... dis 10@15 
Brown & Sharpe, ae Cutters........... dis 15 
ee eoor iS I5 
Gevlvnines. 
mE TO avcincisccancccudssnicmmncestnnsortieecsenae’ 4) 
Iron, steel points........ RR Re eee BDZ 
Drill and Drill Stocks. 
NE Brite ccomncassexesccsiancisssncepessonciel dis 50&10 
Morse Taper and Straight shank = 
EU” visedemvuhbtunnphcsoneccesedinatmesbessuheenncae dis 50&10 





Morse Taper and Straight shank Larger 

than 1". suewess Sduoueanevenbeusstbsenucecnsandudbedeanl 
Drill Sockets 
OO 











Emery. 





Io ¢ 7% 
Emery Cloth and Paper. 

Barder, Adamson & Co........cccssseeeseeees 

B.. Eh. BIRT COM vcncccncccccocsevesccossesonccosensoees 






Detroit... 
Norton’s 


Vulcanite... 
Celluloid......... ae 
BMOTERSMDRON....cccccscoccccesoneseccee 


Vulcanite.. «dis 10o&10 


“Files. 
Nicholson sah Ggdanennasaesieaaeaciacs dis 60& 10@60& 10& 10 
Thc Pi ssrocnsncsennnsconnssssesessonepeusesenses dis 25 
Kearney & Foot dis 60&1 
Black Diamond................ 





Western... 
Stub’s.. 
Grobet'’s.. 


Re Shee tie 

Atha new list, Jan. 15, 1887. dis 

Heavy hammers and pa me “under 5 ‘Ds. ee 
over 5 Ibs 14¢, new list. 


Jack Screws, 
TiRReale ORE Ce Tae cc cccasincs tcanvacesenenscocence dis 70 
Nuts and Washers. 
Size of bolt inches a — % %H%M I 


“ie 1% 38 * 4 3% 3% 


9 7 434 4 4% 
In lots less than a. bs, 8 Sp ada ¥6c.,1 
boxes add rc to list. 


Nails (wire.) 





Tilak Waele 6, Si cscccccssschesasesstosaevsontt dis 70 &1o 

Standard Penny Nails, # hay! card rate 
EB. coocecscccscers 2.30 
Less than car lots$2.40 

Oilers. 
Bie Oi WIM... cdsscsisteanndibnaasievsnedsacsbostecnend dis 60 
ee ee ee. dis 50 
Malleable ye al 8), No. 1, $3.60; Regs 2, $4.00; 
SED. 6, AAO Oe eiiconsanshonnsiavensed is 10@10& 10 
Packing, Steam 
Boston Betting £e Nadiad hebensateurasannans sascnenniad dis 60 
American Packing Hemp al 





Russia Packing 
Italian Packing 


RING TP EIEIEOD, 2c ccaesnessnnnncensansesnneesaeenal 
Morrison’s “ _.... sae 
BaUase FIRE  vcccccccccrscccccccerevccccceessenss 8 70 
Sheet Rubber............ - i) 
Bxcelsior Rubber............-cccsscscssssseeerseree B 





















Picks. 
Railroads, CS ee aa ee oe = dis 60 
DF Be iicridinrgininsccvcescapge 13 dis 60 
Pulleys. 
Iron Pulleys, Walker List .dis 45 
Medart Pulleys........... -dis 55 
Split Wood Pulleys..................00. «dis 50 
Rivets. 
Iron, Thousand, list November 17, po 
ats akan acsundeah exiis0 “0 vebdaevencooanmpersamibhsevans ued $ 50 
Iron, Ordinary, Cooper’s Block and Carriage 
List NQVEMBE|T FF cccccsevcescss ccocscoseseueustecsed dis 50 
Copper. dis 50@s50&10 
Rope. 
Manilla, % inch and OVET.........scscceeeees 8 Ibis 
Sisal, % inch and OVET ..........cccccccsseserees 8 13 
Sand Paper. 
B.A. & Co....... dis 0810 
H. H. Barton’s..... dis 4 10 
New England i ee dis 10 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular dis 45 
nd.. dis 20 
bs Scroll -Net 
Hack Saw Stubs... .dis 20 
“ Bureka -dis 20 
- a ee .dis 20 
Saw Swages Disston’s... .dis 20 
Atkins’ SUN RIE, SN WU Wl occ scene chnalmeasteosavenes dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
a \ a — een meat dis 40&10 
Y Silver Steel Diamond 
Cross-cut Saws.............+ dis 7oc per ft 


Dexter Cross-cuts 

si Diamond ‘“ 

24 Tuttle Tooth Cross-cuts. ais ase 
= One-man Cross-cuts......... dis 32c “ 

No.1 Handles peovaewies buesedenseconsaad 

i we eccsceees 

Excelsior Saw Tools.. 

Perfection 








“ “ “ 


Screws. 
Wood Screws—List Jan 27, 1889. 


Flat head iron........... as edenns obs bbs sncksestesaboayl dis 50 
Round head iron i 











eS ee dis 75@75&10 
Coach, patent gimlet point........... sesedncosetl a 75 


Shovels and Spades. 





Sanate ececccrcscscccccssccccoces socccesenooese od 
Hussey & Binns, railroad.......... cmon 
Taps. 

Cards, Hand and Nut to 2 sc csascecd dis 50 
Carpenters’ - = i 
Morse " ” 
Pratt & Whitney ° 
Machine Screw Taps... evecceeee 
Pipe aoe. eS ae ee 
BtAy BOlt TAVs.... ...00.cecececccccceescensees 
IN I sresesccsncessnncvecesass 
PE, Pi cercicccsinn sndsisanssnermmensesaaieeonsill 

Twine. =. 2 


No. 12, Flax Twine, ¥% and %b Balls... -21¢@29c 


No. 18 48 ae % a 
No. “ “ “ 16 


d % 
2-Ply Hemp, Zo. & 4 > Balls (Spring Twine) nae 
Pl 2@12% 


y 
3-Ply ‘“ 1% Di Bais ar et enadonauaseanersee 11@11Ke 
Cotton Wrapping, 5 Balls to D............... 15@16c 
Vises. 





Prentiss.......... nacanmsaabe 
Ceamens sceesnesenas @uaaaiee 
een 
Miller’ s Falls 


OSS ea 





BRE BG CIEE oiiscssesescaressestaenanenandend dis 
Bright and annealed, Nos. 0@18...dis 7o&1 
Nos. 19@26..dis 75@7 "3 
# Nos. at fist 36..dis 75&10& § 
Coppered Nos. o to 18, market ist. dis 08708 5 
Galvanized Nos.oto18 “ “cen S$ 658 
Tinned market Nos. 0 to I8............. c..00 
SRE DUO c.scnccantbahanssane ekbchaboksnanbbeaeeniscenel is 
Tinned Broom Wire..............004+ d 
Annealed Fence, Nos. 8 and 9........0. ssssesees 
Annealed Grape, NOS. 10 tO 14.............see00+ 
Stub’s Steel Wire regular............ 










W rencnes, 


Coe’s Frasine, cash in ten days............... 
Girard Standard...............c.0cc00e 
Agricultural....... 
Mechanics’..... 
Bemis & Call’s Combinatio 
Donohue’s Engineers............ 
Lamson & Sessions Engineers.... 
Billings & Spencer’s Drop Forg 
William’s 

Alligator ” td 








TROWBRIDGE 
BOILER 


CLEANER. 


Using no Chemic- 
als— pee but 
Potatoes. 
Itis no experi- 
ment. It will 
keep your boiler 
and pipes clean. 
A guarantee con- 
tract given with 
each sale. We re- 
fer you by per- 
mission to the 
Fond du Lac and 
First National 
Banks of our city. 


H. T. Sackett & Co., Fond du Lac, Wis. 





Automatic or 


e@Send for Catalogue D. 





MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 
‘Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
.BUCKET LIFT PUMPS. 


Slide Valve Steam Engines, Sheaves. 
Cages,‘Buckets, Etc. 


134 N.:Main’St.,"AKRON, OHIO. 








CALDWELL PATENT. 
New York Office: 51 Cliff St., Hall & Near, Agts. 


“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
‘Classes of Work. Also Tinning, Galvanizing 
nd Japanning. Also sole manufacturers of 


Ask your dealer for the Avery Patent Seamless 


Stee Hlev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co. 
Cleveland, 0., U. S.A. 


H. W. Caldwell, 131 W. Washington st., Chicago, 





IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 
Mansfield, Ohio. 


Active Agents Wanted. Special inducements ary Engines. 
offered Dealers and Jobbers. Double Connection. 














| Lubricator for Station- 








ESTABLISHED 1849. INCORPORATED 1838.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 


66, 68, 70 and 72 Fort St., East, 


Mention this paper. DETROIT, Mi iCH . 





THis SPACE IS TAKEN BY 


Sra & Si... 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILK, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





STEEL 
CASTINGS 


FROM 1i-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and 


of unequaled strength. 


Stronger and more durable than iron forgings in any 


position, or for any service whatever. 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


this steel now running prove this. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 


tives. STEEL CASTINGS of every description. 


Send for cirulars and prices to 


Chester Steel Castings Co., 


WORKS: OFFICE : 
CHESTER, PA.{ 407 LIBRARY ST., PHILADELPHIA, PA. 





CLEVELAND FOUNDRY. 
Castine s 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 
Chilled Faced R. R. Frogs ‘ 


ST. RAILROAD TURNOUTS. 


-} BOWLER & CO. 


















' 
: 
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W.S. COLLINS, 171 Broaoway (suite 24), NEW YorK. 
ALDEN SPEARE’ S SON & CO., 3 Centra WHARF, BosTON, MASS. 
WM. PICKETT, SON & CO., 170 Laxe &1., Cu1caao, It. 





OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO., 


MAIN STREET, SPRINCFIELD, MAS 


FORGING, WELDING, BRAZING, "MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 
CHILION JONES, Gananogue, Ontario. 




















G. M. SMITH, Los Anacetes, Cac. 
KALAMAZOO SPRING AND AXLE COMPANY, Katamazoo, Michican. 
83" SEND FOR CATALOCUES. 













HARDWARE MARKET. 


Augers and Bits. 


ommon augers ana pits 

SEE Wve séasovene guisnrocuqonscisceneceses 
Cook’s Douglass Mfg. Co 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

SEI, Mises csaméunesns ote soteeeousnenseceteet dis 35@35&5 
Hollow Augers, Ives’..........ccccecsseeererees dis 25&10 
Hollow, Augers, Bonney’s Adjust. ® 

SE IEC Uicsanapu odesessunnse dpoee voeeseemnenouees dis 40&10 
Hollow Augers, Stearns’ Adjust. ®_ 

ITN» ccscchonadabscue vecetevetnsdeastivevmboees dis 20&10 
Gimlet bits, commo ..per gross $2 75@3 25 
Standard Bit Stock Driiis. Seeguseseoksull dis 50& 10&5 
BHIp AUGE|SB.....ccccccccessssccceees dis 15&10@15& 10&5 


Axes. 


Makers’ and Special Brands— 
eon Pdox. $6 





25@6 75 





CEROTS, .vcccrcsssccee oon 3s 75@6 00 
Full polished...............s0008.- .- $8 25 
Bolts. 

Cast trom barrel Holts..............ccccrcosescosesees dis 70 
Cast iron shutter bolts, etc.......................dis 70 








Cast iron chain bolts...........scec0e seeeeeees 
Ives’ patent door bolt 
Wrought iron barrel bolts........... sek i 
Wrought iron square bolts....................+ 
Wroughtshutter bolts......... .........0++ 

Sargent’s list 
Carriage, common, aoe BOD xichaivadl dis 7o&10&10 





Tire, common, new liSt................scecseserees dis 70 
Carriage and tire, Philadeiphia pat- 

dis 75&10 

peens concveseseseseess ebesegeouens dis 62% 

cian ekedeba dbediietutanennaan dis 60&5 

dis 75&10@8o 

dis 75&10&80 

dis 50&10 

Wrought Draas.......00rc.ccree..cccccrccsecescoccccsce dis 30 

Cast brass, loose joint............ sees dis 334&10 

Cast Iron— 
Fast joint, narrow.............-+. dis s0& ro&5@6o0&5 
Fast joint, broad.. dis 55& 10&5@60& 10 


LOOSE jOINL..........serceerecsserereseoererereees di 
LOOSE JOINt, JAP......0.0---.ceeeeeseeeee 
Loose joint, jap. with acorns.. 
LOOSE Pil, ACOFNS.......100-000eee0000+ 
Loose pin, japanned acorns.. ica 
Loose pin, acorns, jap. plated tips. Baaese dis 70&10 
Wrought steel— j 

Wrought, fast joint, narrow...............dis 7o&10 
Wrought, fast joint, broad... ian 70&10 
Wrought, loose joint, broad... See sandaaaceer dis 70&10 
Table Butts, back flaps, etc.. seeees GIS 70810 
Regular inside blind......... ...dis 70&10 
Light aguas blind dis 70&10 
IIR in cc ncncanbeaines sesseseereree-+- GIS 70810 
Light pose NNEN .caccakatcehiguatostusweosentnscess dis 70&10 








Trace, 634-10-2........8 pair 1.03 
Trace, » O- 10-3. -B fa 4 inten 





Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L.& 








Ite MEPIIEIMR unesasetesccscestescses ecnconeds dis 30@30&5 
NE EP OTE sc occescacersoncnscnsoscossbecnsed dis 40&10 
Cutlery. 

RIE 0:4 psnceh coummnnbearhsotennpuatenbeussctnanbeneneuaanenens net 
EE IT ES IEE LEE net 
Gimlets. 
ER MONEE on oan cease canare shencd dis 50&10&5 
BDOOUDIS CU, TOW 1ISF......cccrcsceserrersecossess e00006 dis 25 
TEIN" iontnc sunseeensatesosvuns ® gross $12, dis 25@25&5 
Gangers. 
Barn door, old patterns........... dis sel ro@70 
SaMnen, (Anti- 0S EER ae dis 70 
dis 40&10@4o& 10&5 
is 40 
50& 10@60 
Terry’s Patent......... 5 in., $12; 4in., wo dis 50&5 
SINE «so ihgnaaithas idtbarbadasoscnateonch ecomnesasees dis 40&10 
BERT Bie cccc cccescassesesevenn vencsevosocesed dis 30@30&10 
Horse _ 
No.10 9 8 
Ausable, #D.. 8 24 25 pA 2. dis ssh re@ash ios 
Putnam, +35. I 19 20 21 23 : stdieumeseniiatibehand dis 15 
Essex... ..dis saikaaineatsances 
“Horse ‘Shoes. 
Maen, BE TAC OE ai cescexereccssccesse<an sees ® keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
MIND asa ce cineal sacsupadnabensnahhonenens ® keg $4 00 
Mule Shoes, at factoOry.........ccceceeees $B keg $5 00 
Knobs. 
Carriage, pogegast...... «8 Bross 8oc dis 60&10 
Base, rub’ Oe.. dis 70&10&5 
Hemacite door nobs, 


TO GN crcassckaees cdbtnesesssanes 
Door Por. japanned. 
Door Por. nickle..... 
BG is Bi cccttn scnsticccsesctricees as 
Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and enemas ssaueaoksuaabaal is 60 
Escutcheons and orn: 











Padlocks and padlock keys... ........... d 
Bell pulls, mineral, porcelain and jet.. 
Bell pulls, genuine bronze 
Lever bell pulls, genuine bronz 
Butts’, genuine bronze... 
Butts’ bronze plated............ 
Store door locks and latche 





Shutter hinges&flaps,genuine bronze.dis , 4 
Shutter hinges, bronze plated.. 

Flush bolts, genuine bronze..... 
Shutter knobs. genuine bronze 
Shutter bars, genuine bronze 
Sash lifts, genuine bronze.................... 

Sash pulls and plates, genuine bronze. ‘dis 60 
Push plates, genuine bronze.. 
Drawer pull, genuine bronze woul 
Letter box plates, genuine bronze... .dis 60&10 








WRTE GOOG Tinka ds ssvnsedies cceneecvensstcesd dis 33 | 

Plumbs and Levels. | 
eee dis 70&10@70&10&10 
i | Sree dis 70&10@70& 10&10 
Davis’ inclinoieters...................cceeeee dis 10&10 

Pumps. | 

Cistern, best makers..................... dis 50&10@oo | 


Pitcher spout,best makers dis 60& 10@60&10&10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 | 


Pokes, Animal, 





BBNOD'D T,X. Koscescenccscscccsccsscssctesecse 
Bishop’s O K.......... 
Bishop's Pioneer 8 yn $3 75 
SEBAGO MOTOR oo cstsescicsescecenesssens doz $3 00 
Rakes. 
SINE, TINIE « cscsinnishataiccustincesSectonecNoentsmnsemeiinenell dis 65 
OS SE OT ES dis 70@70&5 
Razors. 
ee eee dis 
Wostenholme & Butcher............. ok - ‘Ais - | 
Inn 8 $9 50 net 
Scales. 
Hatch, Counter, No. 171.............02+ 8 doz $21 00 
Hatch, Tea, NO. 161..........ccccsses B dox $6 7 
ERE OOO, si icsnsinavnassenss accesshsetansal $50 | 
POM TOT BOIG oie ceccceccecsssceccoved dis 30@30&10 | 
Scale Beams, List of January | 
BB, Riakccecatasinnetaresancesel dis s0& 1o@s0& 10&4 | 
Screw Dr vers. 
Stanley R. & L. Co.’s Varnished 
ID vcs ncissicn’: cinewnahecininantanntcaantel dis 65&10 | 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... $B doz $18 dis 25 
Squares. 


Steel and iron oat 
Nickel plated...... ...........n ais 75&10@80 


Disston’s try square and T anne. dis 45&10 | 
Winterbottom’s try and miter...........dis 30&10 
Tacks, Brads, Etc. 

New List, January 2, 1888. 

American iron carpet tacks all kinds 
dis 72 %&r0 | 
Steel carpet tacks all kinds... ..dis 72 %&10 | 
Swedes iron carpet tacks, all kinds...dis 75810 | 














J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’l Agt., 208 —— 
St., Cleveland, O 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. R. WOLCOTT, Special Agt., Akron, O 


| 


a Nh dis 72'%4&10 
Swedes iron Upholsterers’ tacks.....dis 7214810 | 
Tinned Swedes iron tacks.................. dis 75&10 
Tinned Swedes iron Upholsterers’ 

AMIRI sscenshnnaesabbevevsannenpunsaneasnessthurniiaal di 
American iron cut tacks ° 
IRIN CIROIIL, cssccscucecatneapascocovarthasacccsaes dis 50&r0 | 
Copper finishing and trunk nails...... dis 50&10 | 
NS IE PRT oo csncateissocasencceoncecsoccenad dis 50&10 | 
Finishing mails....................csecesseees dis 6734&10 | 
Hungarian nails and miners’ tacks...dis 70&10 | 
Gimp and lace tacks Seebessecsivdecscakauned dis 67%&10 | 

tinned.......0000.00 dis 77%&10 | 
TRUM BUG Clow BOUE ...cc..cccscescsccescred dis 70&10 
Tinned trunk&clout nails.................. dis 7o&10 
| VME MINED. «sab as canates scnnies eh aodeocddhns seat dis 70&10 
Ge IID. ccccshenaccadsnseneninconbnsscenauaannael “e 70&10 
Common and patent brads.................. dis ee | 
Tinned capped trunk nails....................000 dis 60 


| 


| 


Cleveland, = - 


MANUFACTURERS OF 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 
13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CoO., 


Barrett-Laughlin Car Box Steel Axles and Looe Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 














4@ Send for Descriptive Circular and Price List. WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


| WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER-FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.'s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC4 














Paes _______ Hulet, Holmes & Co. 
a | (ed MANUFACTURERS OF THE 
Eclipse Folding Clothes Bars, 


CELEBRATED 
The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
. lar and price list. HULET, HOLMES & CO 
BEREA Onto. 


THE CLEVELAND HARDWARE 60. 


MANUFACTURERS OF 

















| Wrought Iron Wagon, Carriage, 


Sleigh and Cast Irons. 


A COMPLETE LINE. 


Ohio 














“Tue Iron Trapp Review. 
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STEAM YACHTS, 
TUC BOATS, 


Marine Engines and Boilers, Pro- 
peller Wheels and Boat 
Machinery. 

Send for free Illustrated Catalogue. 


CHAS. P. WILLARD & CO., 
236 Randolph St., Chicago, Ill. 


; amar: a = 


— —- — 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breachi ing or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
ie list. 

. WwW. BISHOP, Berea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 











Comp' ete in all requirements, is 
belf-Heating and Folding. 

When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For tull descriptive circulars 
and prices address 

Mich. Bath Tub Co., 

Homer, Mich. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINE 


— THREE DESIGNS, SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450°°& UPWARD 
wat, oo UNIVERSAL RADIAL DRILL CO 


CINCINNATI 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, © $6.00 up. 
Shafting, Hangers,- - ‘ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0. 


’ G. W. STOCKLY, President. 








THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 
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. J. TRACY, Vice-President. W. F. SWIFT, ae. 
. S. POSSONS, Supt. W. J. POSSONS, Asst. Supt 
Ss. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC 00, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Still Leads the Field. 


No other System in the World equals ours i ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 


J. POTTER, Treasurer. 





a@ Agencies Everywhere. 


IRON CLAD PAINT CO. tron ciaa paintco. 


Factory, 76&77 Central Way. Sec. & Treas.. No. 3 Case Build’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 


fire-proof and cheap- 


s est Paint made. 


m2 FURNISHED both Dry and 
=>° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 
JOHN ADT & SON, NEW HAVEN, 


Builders of Machinery for Hardware Manufacture. 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses. Etc. 


CLEVELAND, OHIO. 






TRADE 


Trade Mark Paterte4 





Wire Straightening and 
Cutting Machine. 


MeClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Bleck, 


PITTSBURGH, PA. 


——“ 
mo 
Seuss 
Uy, 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
ee Fire Brick or 

Stoves; and all 
: er kinds of Brick 
Work — s to 
Steel lants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 
F pie seed to guarantee and put into 
Pt J operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 











OF THE 


seem [mproved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH. 





To 


7M ere 


| 
Z 





McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM: 


Derrick, 





THE - ARMSTRONC - PURIFIER, 


EXHAUST HEATER COMBINED, 


of the live steam, and heats the water 
exhaust steam. 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 


Purifies the feed water by means 


up to the boiling point by means of 


A full description of this heater, together 


Also general Hoist- 
ing and oe. 
ing Machine 
Ore & Coal Buc 
ets & Dump Cars. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 
Manufacturers of 
Files Rasps, 


Equal to the Best English 
File. 








OLD FILES RE-CUT. 


All Kinds of Job Grinding. 





STEAM PIPE an) vane — 


Asbestos Cements, 


MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


ane arated Seclonal Coverng, ~~ JOHN A. McCONNELL & CO. 


Mention this paper, 





68 Water Street, PITTSBURGH, Pa, 


OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, "Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
ae Lathes on payment. 
Send for cz atalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt.. 

124 East Second St., Cincinnati, Q 











Cap Lathe, $1.25 
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Classified List of Advertisers. 





The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (]) irregularly. 
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Animal Pokes— 

A. W. Bishop, Berea, O............csceseseesessenees 15 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... 15 
Rlowers— 

Buffalo Forge Co., Buffalo, N. Y.............0 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... — 


Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co.,Cleve- _ 
I oc dansasincsees chadesboresyscthtipieboctsisisespsdeyeveusee 16 
*Seaton Mfg. Co., Cleveland.................se0008 — 
Brick and Tile Machines— 
D. J. C. Arnold, New London, O................. 10 
Beltings— 
Parkin & Bosworth, Cleveland...............0. 20 


Belt Holders— 
*wWw. R. Santley & Co., Wellington, O........ — 
Boilers and Boiler Attachments— 


J. C. McNeil & Co., Akron, O............. 
Enterprise Boiler Co., Youngstown, 





Unique Lubricator Co., Mansfield, O........ 13 
Columbia Injector Co., Cleveland............... 15 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... Tl 


Wm. B. Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works, Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... 13 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Kurglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland... 10 
Car Axles— 

B. Barrett’s Sous & Co., Wooster, O.......... 14 
Chaplets— 

Forest City Machine Works, Cleveland... 16 
Charging Barrows— 

er, TUE, SPIO, OO. cc ccseesescscesevsercssaseses 12 
Coal and Coke— 


Cranes and Derricks— 
McMyler Manufacturing Co., Cleveland..... 15 
Wm. Tod & Co., Youngstown, O...........se0008 I 
Harmar Foundry & Machine Co., Har- 


SUNN Do cacassssntcnterscencctscnncorsonsestnasipagansnes 18 
Car Wheels— 
Bowler & Co., Cleveland.......... ...ccsve sesceseee 13 


Clothes Bars— 

Hulet, Holmes & Co., Berea, O.....s0ccceeeveee 14 
Pamper Regulators-— 

*Curtis Regulator Co., Boston, Mass....... — 
Die Makers. 

Avery Stamping Co., Cleveland.............. 13 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 
*K. A. Schumacher, Cincinnati, oa ¥ 
Huntington & Lunt, Cleveland 
*Lodge, & Davis Machine Tool Co., 

a acess Sno uaeéngesiese udetndasbas’ — 
W. F. & John Barnes’ Co., Rockford, Ills.. 18 


Drop Presses— 










Williams, White & Co., Moline, IIl............ II 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland..............:ecseere 18 

as. P. Witherow, Pittsburgh, Pa 10 

Meclure & Schuler, Pittsburgh, Pa............ 15 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 18 
Explosives— 

Hercules Powder Co., Cleveland...............: 19 


Electrical Manufactures — 
¢Cleveland Electrical Mfg. Co , Cleveland — 


Brush Electric Co., Cleveland......... 15 
Klevator Buckets. 

Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland..................0css000s 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
IIIS FETE 1s itnke ankoct dangakonaubechanatiecehsuonior 20 
W. F. & John Barnes’ Co., Rockford, I11... 18 
Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 

INIT so cescanchchadssanmagerrazeaascneacne’ sce 
Murray & Heiss, Cleveland 17 
Union Electrotype Foundry, Cleveland.... 20 


Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O 
Wm. Tod & Co., Youngstown, O.. 
B. H. Jones & Co., Cleveland............cccccces 
*Columbus Machine Co., Columbus, O...... 15 
*Chandler & Taylor Co., Indianapolis, Ind. — 











Buckeye Engine Co., Salem, O......... ......4 18 
The Westinghouse Machine Co., Pitts- 
ITI, Bh oes vncoccacccvnrsevescecensesseaccvososssceceses 18 
Geo. Worthington Co., Cleveland... a 
Cleveland & Hardwick,Erie, Pa........ 18 


Jas. Leffel & Co., Springfield, “ene 18 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 


MUR, NEE CRBOR Ms TN oieececccccccccsocseiesoceniocses 18 
Van Duzen Gas Engine Co., Cincinnati, 
oO 


Engines (Hoisting)— 

John FP. Byers, Ravenus, O......sccccvessesseecees 10 
Kngineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 16 

*Curtis Regulator Co., Boston, Mass......... — 
Ejectors— 

Tames Jenks, Detroit, Mich...................005 20 
Flue Cleaners— 

Crescent Manufacturing Co., Cleveland..... 16 





Files, Makers of— 
ae Bros., Columbus, O.........006 ssee0 20 
A. & H. Gough, Cleveland.................c0cccseee 15 
Forges— 
Buffalo Forge ee, ee ee 19 
Cleveland City Forge & Iron Co., Cleveland 19 
Foundries— 
Bowler & Co., Cleveland.............ssss00-+ 13 & 16 
Taylor & Boggis Foundry Co., Cleveland... 16 
Curry & Co., Meadville, Pa............cccccccceeee 16 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





en a ED EEN Aa 20 
Laidlaw & Dunn Co., Cincinnati, O........... 19 
Armstrong Bros., Springfield, O............... I 
E. H. Jones & Co., Cleveland I 
Cox & Morrison, Wheeling, W. Va ........... 15 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich............... ee 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Galvanizers. 


Avery Stamping Co., Cleveland................. 13 
Hangers— 


S.C. Tatum & Co., Cincinnati, O............. 10 
Hardware— 

W. Bingham Hardware Co., Cleveland..16 & 14 

Eberhard Manufacturing Co., Cleveland... 1 

Geo. Worthington Co., leveland. iusaveaswss 18 

Bronson Supply Co., Cleveland................. 10 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 


Sykes Iron Roofing Co., Niles, O............... 19 
Comeepige Iron Roofing Co., Cambridge, 
MMII dsanrihs sirttumeseanuieds canpaiebendauanunsenedeensbes 19 

Garry Iron Roofing Co., Cleveland ............ 19 

Standard Iron Co., Bridgeport, O............... 19 

Thompson Manufacturing Co.,Cleveland, 19 

W.G. Hyndman & Co., Cincinnati, O........ 19 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind.......... saciees 12 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 12 

Tuttle, Oglebay & Co., Cleveland............... 12 

J. H. Outhwaite & Co., Cleveland................ 12 

Condit, Fuller & Co., Cleveland, O............ 12 

Pickands, Mather & Co., Cleveland....16 & 12 

Hussey & Pomeroy, Cleveland........ © coceeccce 12 

H. N. Hill & Co., Cleveland..........sccccccccsccee 12 

ie Bees Be Ri ntacisecicisicaceenccoeenese 12 
Iron Planers— 

Smith & Silk, Cincinnati O.......... edeasanoees 13 
Illuminating Apparatus— 

Keegan & Halpin, New York.................... 9 

Wheelock & Crichton, Chicago, IIl............ U 
Lath Mills— 

BD, DB. Beene, GRR, BE. Wi seccsccnissocesecceses PT 
Lumber— 

Martin & Barris, Cleveland...............sseseses 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O.......... 10 

BH. 1,. Shenard, Cimcinmatl, ©.....ccccccccescacce 15 


*Lodge, & Davis Machine Tool Co., Cin- 
NS eens enact cckcnn cusnysuaseomeoaen 
Mantels, Grates, Ete.— 
Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V2..............0..0006 8 
*Muncie Natural Gas Land Improvement 
ES ERR RO LTE IE os 


Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 





AETrON, O...seesseseeeees 13 
Machinery—(General) 
*Columbus Machine Co., Columbus, O...... 19 


Machinery (Foot Power) 

W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 


a 16 
Novelty Iron Works, Canton, O.............006 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 16& 20 
Garvin Machine Co., New York............. ooo 58 
Miscellaneous— 
John W. Ealy Co., Chicago, I11.............s000 9 


Office Furniture— 
Burgess & Fish, Cleveland.......0.......seseseses 17 
Oil Fuel Process— 


Aerated Fuel Co., Springfield Mass............ 14 
Patents— 

Osborne & Co., Cleveland.........cccccsssscsceeees 16 

E. H. Bates, Washington, D. C..............00 19 

*Thos. P. Simpson, Washington, D.C...... 10 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland.............+s+ssss9 16 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland.............sssssesss 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar, ‘ 

© mceocccccccccncctcosnconcenscesceseconsessenacscesccescesses I 

Rumsey & Co., Seneca Falls, N. Y............ 10 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elmira, N. Y...........06 15 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... _— 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 


Punching and Shearing Machine— 
Williams, White & Co., Moline, Ill........... 11 


Cleveland Hardware Co., Cleveland.......... 14 
Pulleys— 

Geo. Worthington Co., Cleveland ............ 18 

8. C. Tatum & Co., Cincinnati, O............... 10 





Paint— 

Iron Clad Paint Co., Cleveland...........ss00» 15 
Perforated Sheet Metal— 

Harrington & King Perforating Co., 








IS MEN ons ctw ocenahtevevgkeneecaxechbvanevsceksivtve 9 
Rolled Stee!— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 
ick sncvessunvpheodneipiemnssnsnathbisavousaene 20 
Railroads— 
Time Tables, Etc...... 17 
Railway Supplies— 
Bowler & Co., Cleveland...........ccccsscsccseseeees 13 
Cleveland City Forge & Iron Co., Cleve- 
Plesk dhoksiacodbers ENE: RTS 19 


Forest City Machine Works, Cleveland..... 10 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... — 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Comm..........0.++ coe. Ee 
Steam Launches— 
Chas. P. Willard & Co., Chicago, Ill........... 15 


Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland.................. 16 


Saws— 
Detroit Saw Works, Detroit, Mich............ 13 
Northwestern Saw Works, Toledo, O....... 16 
Peter Gerlach & Co., Cleveland................. II 
Shapers— 


*Lodge & Davis Machine Tool Co., Cin- 
ES ee ere _ 


Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O........ esoesee ED 


Steel Castings— 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 














Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, Iron and Ore. - 
CKANDS, MATHER & CoO., Iron Ore and 

Pig Iron, Cor. Bank and Superior Sts. 

foundries. 

] OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 
"7 AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to73 Central Way. 



































Hardware and Iron. 





« 
Vj M. BINGHAM HARDWARE CO., THE, 


Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


CM iacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 
re. 


HE EBERHARD MF’GCO., manfrs. of Car- 
riage, Wagon and Saddlery Hardware. 
Hardwood Lumber. 
ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 
Machinists’ Supplies. 


| a & BOSWORTH, 9 and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Stee] Stamps and Stencils. 


ao ee J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 









































peokecenieuees Sobshetascssseneatats pigeeavanntone 13 
Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland................. 13 
Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 13 
Torches— 


Schneider and Trenkamp Co., Cleveland. 11 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland.. 








Akron, O. 


CNEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


Alliance, 0, 
A LLIANCE STEAM BOILER WOKS, Wm. 




















*Standard Tool Co., Cleveland...........000. “&\ Murphy, Prop’r, manufacturer of all 
Turnbuckles— kinds of Steam Boilers. 
Coraeee City Forge & Iron Co., Cleve- Canton, 0 
ME caasseudbdiochonans Windaaditeknctndioesceninn’ 19 . 








Tackle Blocks— 


Fulton Iron & Engine Works, Detroit, 
PE iis tnt opbtateeienccanesncnachs sceseccessinaae ssaee 20 


Water Columns— 

Reliance Gauge Co., Cleveland.................. _- 
Window Blinds— 

Hartman & Durstine, Wooster, O............. a 
Wire Goods— 

*F. Powell & Co., Toledo, O........cccccsssessseees — 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 15 
Window Ventilators— 

Theodore Bury, Cleveland ............ssseeesee00000 TT 
Wood-Working Machinery— 











BA Bs MII, Is. i scccecesccecccsoocsesccscccse aM 
gE eS NE i ea II 
Standard Mig. Co., Moore’s Hill, Ind....... 17 
Wrenches— 

Campbell Printing Press & Mfg. Co. New 

, SN ee ° 
Central Iron & Steel Co., Brazil, Ind........ 19 

For Sale. 


\ ELL EQUIPPED MACHINE SHOP and 

Foundry, two hours from Cleveland, O. 
Room for 35 hands, substantial buildings,good 
tools. Plenty of work. Address CAMPBELL 
FERRY, care Iron Trade Review. 





Wanted. 
ACHINERY to build and castings to 
make. First rate facilities and reason- 
able prices. Address, EXPERIENCE, care 
Iron Trade Review. 


: ] : ; The Crescent 
Engineers’ Specialties, ‘vssricatis 
poun 

and Automatic Grease Cups will effect a saving 

of 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO., Cleveland, 0 


Valuable Manganese Ore Property. 


OR SALE—The controlling interest in a 
valuable manganese ore property con- 
taining about 250 acres, near railroad in Vir- 
gente this property is well developed, several 
undred tons of ore mined and on the bank ; 
this ore was mined 60 feet from surface anda 
large body is now in sight; houses for men 
and stables for stock; analyses show 54 to 57 
per cent. metallic manganese and low in phos- 
phorus; full pertiowtere given parties inter- 
ested, and a thorough inspection ofthe mines 
solicited. Address BERNARD GILPIN, 
Attorney at Law, 717 Walnut St., Philadelphia, 
Pa. ‘ 











CLIPS E *uste ciar 


PLECTROTYPE 


Bed NCRAVING CO. 








OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 








Meadville, Pa. 


Oe & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made toorder. No. 8 South St. Clair St. 




















Youngstown, O. 





NTERPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 


ATENTSi & CO0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. JV. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, ‘nfringement 
and Title of Patent Send for 
pamphlet. 


FOR SALE. 
The Pipe Fittings Manufactur- 


ing Department of 
THE WORSWICK MFG. CO. 


CONSISTING MAINLY OF 


1 Ryder Tapping Machine 

3 Upright Drilling and bap pin Machines, 

6 Three-way Tapping Machines. 

5 Bushing, Plugand Union Machines with Taps, 
solid and expansion, Dies, Reamers and Chucks 
for all kinds and sizes of Pipe Fittings, from 4s 
in. to 12in. inclusive, 

And Patterns and Core Boxes, largely metal, for 

Ibows, 45° Elbows, Tees, Crosses, Bush- 
ings,Caps, Flanges, and Flange Unions. 

Locknuts, Plugs, Reducing Couplings, Ys, Re- 
a turn Bends, close and open. 

Floor Plates and Flanges, Ceiling lates, Branch 

Tees, Hook Plates, Coil Stands, Etc.’ Also 

Radiator Patterns, direct and indirect, Patterns 
for Iron Body Globe, Angle, Check Cross, Safe- 
ty, Butterfly, Back Pressure, and Foot Valves, 
Expansion Joints, etc. 

All in good order and ready for immediate use. 
he above articles form a very compiete plant 
and should be sold together. 

The remaining tools, consisting of Shaftin 
Pulleys and Hangers, Milling Machine. a dg 
Emery Grinding Machines, Die Sharpening Ma: 
chine, Grindstones and Frames, Four Furnace 
Brass Fdy. complete; andin Pattern Shop, 2 Wood 
Turning Lathes, Jig and Circular Saw, and all 
mall tools and Patterns not included in fittings 
plant, can be sold separately without impairment 

to that department. 

All Plumbers’, Gas Fitters’ and Steam Fitters’ 
Tools and supplies remaining will be sold in lots 
to suit purchasers, 

of the above can be seen at 99and 101 W 
st., cor, St. Clair. AGRE 90 Water 


E. LEWIS, Cleveland, 0. 




























H. B. BROWN & CO, 
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., STLYE, 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 





BURGESS & FISH, 


Successors to BURGESS BROS.,§ 
DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





Hoisting Engines 


OF ALL SIZES. 






Address, 


JOHN F. BYERS, 
RAVENNA, 0. 





a 
er 


VA 
Sic 





$80 will buy the best No. 1 band saw in th 
world. 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

on will buy the best No.1 automatic > 
sawing machine. Weatherboarding attach- 
ment Tocluded, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 





FOR THE BEST AND 


joWEST PRICED M IL 
ar 


[ ER COMBINE), 


ADDRESS 


GANGES 
D. S. ABBOTT, OLEAN.NY. 


[Please mention this paper. 





FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 Mies sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. ; 
QD MILES SHORTER AND QuickeR DOD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of conne:ting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


AY & Ar 
WAURR: BECKMAN” Ss 
204°SUPERIOR-ST: cy. 


{eVeELAN””’ 
































PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, (ri 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


A. E. CLARE, 
G.P.&T.A. 


E. HOLBROOK, 
Gen’! Supt., 


Pittsburgh, Pa. 





— oe 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 

to destination. Reliable information and best 

rates will be .urnished by any agent of the 

Popular C. M. 

A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G.P.&T.A 





TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—** The Nickel Plate. ”’ 





Eastward. Arrive. Depart. 
Buffalo Passenger..............+. 1040am 1045am 
Chicago Passenger... eee 
Local Preighnt....sccccoccccocccserees 6 FP DOW vccheveriecee 

Westward. Arrive. Depart. 
Chicago Passenger. ........ss0cccccescesseeees 6.30 a m 
Fostoria Passenger ............. 50pm sirpm 
Local Freight..........s00ssese F/O DOE: wccscriacceass 


P 
Rocky River Accommodation departs 7:40 a. 
m.; ne p. m. 
Euclid Accommodation departs 6:20 a. m. ; 
4-55 P; m. 
All trains daily, except Sunday. 


Cleveland & Pittsburgh. 
Arrive. Depart. 


New York Express.............. 1z50pm 8o00am 
New York Express............... 635pm trospm 
Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation.....8 25am 500pm 
TS aaa *5 25a m*11 od m 

*Daily ; all other trains daily, exce >t Sunday. 


Mt. Vernon & Pan Handle Route. 
C., A. & <. Ry. Co. Arrive. Depart. 


Akron, Col. & Cin. “Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 
OUI sxc ccaivsce thinks Sebcivectuievess 7ooam S8o00pm 


Akron, Col. & Zanesv’e Ex...1250pm tro5pm 
Akron & Orrville Accom...... g40am 325pm 

The 8 p. m. train runs daily. Elegant Pull- 
man Palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... tIs38am *%825am 


Fast N. Y. & Pitts. Express*io 55 a m #2 oo pm 
eee tete Accommio......... 40am 
Pittsburgh Express............ [625 pm 
Youngstown Local............. am 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express............ t 20pm Ilriopm 
New York Express............. ED TE Sosteunesaciess 
*Daily. +Daily,exceptSunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. M.. 11:10 a. M., 1:30 p. m., 3:00 

Pp. M., 4:40 p. M., *5:45 p. m., 6:20 p. Mm. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 a. m., II:10 a. m., 1.30 
P. M., 3:00 p. M., 4:40 p. m., *5:45 p. M., 6:20 p. 
m., 10:35 p. m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30 8. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:00 a. m., “8:10 a.m, 10:30 a.mM., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 a. M., 7:15 a. m., *8:10 a. m., 
10:30. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Canton and intermediate stations (Sundays 
only), 9:55 &. m., 6:30 p. m. 
Trains marked * run daily. 


Valley Railway. 


For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arvcive. 
Valley Junction Mail......... ™45am “625pm 
Mariet' “ET ti11sam  t225pm 


Valley Junction ress... *415 pm *10 25am 
Cleve. and Canton Express *7os pm {8 20am 
*Daily. Daily, except Sunday. 
Wa. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 


as tollows: 
Depart. Arrive. 
Wheeling Express..............+ 645am 655pm 
Uhrichsville Express............ 400pm 920am 
OscaR TOWNSEND Gen. Mang’r. 





SCIOTO VALLEY 
RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies iu Virginia. 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBrInson, Receiver, Jno. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt 





PRINTING INKS. ° 


» C/NC/NNATZ, 
A&W INK USED ON THIS PUBLICATION 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 






i New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 





No. 62, Accommodation..................... 
No. 72, New York Express.............000++ 
No. 72, Fast Pittsburgh Express..... 
No. 64, Fast Pittsburgh Express 
No. 66, Mantua Accommo...........,..... 420p 
No. 68, New York Vestibule Limited.* 8 30 pm 
No. 70, Pittsburgh Local Express......*11 25 am 
No. 74, Pittsburgh & Youngst’n Ex...f11 oo pm 






Arrive 
No. 65, Fast New York Express......... *Ilo 15am 
No. 61, N. Y. & Pittsburgh Express...* 715 am 
No. 71, Leavittsburg Local................. 7 z210pm 
No. 67, Pittsburgh Express.............00+. *1245pm 
No. 63, New York Express.............++. * 65opm 
No. 63, Pittsburgh Express................ *650pm 
No. 69, Pittsburgh Local Express...... + 9Iopm 
No. 73, Mantua ACCOMMO............+0e000+ *720pm 


No, 75, Pitt burgh & Youngst’n Ex...| 255am 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 
Through eet and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass..Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st., Weddell House, Cleveland, O. 





FRANKLIN 


fie 6m 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 





Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and regen pre leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 





_ Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, re apes an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 
make the 


LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marietta 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cu y- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.’ 


A. G. BLAIR, 


Jas. M. HALL 
Traffic Manager. 


Gen’! Pass. Agent. 


No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON. D. C, 


Book ou Patents Free 























ee ee 





CONDENSING OR 
COMPOUND. ,anpeNsine oO 
16 Sizes, 6 to 500 P, Mot yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. %%3) 5% 


5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. Reliable. Over 300 soid the first year, 


All the ghove built gnats pe to Gen e@ with Interchangeable Parts. 
Repairs Carried in for Illustrated i Oatalogues. 

















WESTINGHOUSE: 
ENGINES; 


TheWestinghouseMachineCo 


PITTSBURGH, PA.U.S.A. 





NEW YORK, 


N, 
PITTSBURGH, 


CAGO, 
PHILADELPHIA, 


PING — Ark. 


302, 304 W: 
. 312 — es 
1830 Seventeenth Street, 
1619 Capitol Avenue, F. o. 
Geo. M. 


ALT LAKE city. 259 S. Main St. 





DALLAS, TEX. 
CHATTANOOGA, TENN. 


E. @ 


NT. ranite St. Mac 
SAN F ANCISCO, 21 and 23 Fremont St., Parke ® 
R OR. 33, 35N. 


Front St., Park vee Lany Mok. Oo 
St. trheD. A. Tompkins Oo. 


4 S. Prior St. 
Imp. & Mch Co. 
. E. James & Co, 





TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrat Chren- 
lars, with various data as to practical Steam 


NEW 


In Use, Over 2,500. 





Engine Construction and performance, free by mail. Address 
L. SIMPSON, a 


BUCKEYE ENCINE CO., peng ~~ 
SALES AGENTS ' ¥- Telephone Building, 18 Courtlandt Street 

‘ . W. ROBINSO 
& CARY, St. Paul, er 


154 Washington Street, Chicago, II1.; ROBINSON 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania 
Delaware Marviand and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 
THE PORTER-HAMILTON Seay 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 


@2 Heavy special machinery generally. Send for illustrated catalogue. 





HEADQUARTERS 


——FOR—— 


A large stock of the 


Wilburn, 


Best in the Market. 


Engines and Boilers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 








Shafting and Hangers, 





Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Efiledelphia. 


Horizontal OTTO Gas Engines 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine ruses. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 15, 26 AND 60 HORSE-POWER. 
















DERRICK POWERS, 
DERRICK FEET, 
STEAM PUMPS, 
Hoisting 
Engines, 
General Machine and Foundry Work.’ 


WORKS: 
HARMAR, QO, 





| them in his own sho 
| Free. 


Harmar Foundry & Machine Co. 


MARIETTA, 0. 


CLEVELAND: HARDWICK 


Erie ENO 


eS 








0 
ht ORKS 


(BOILERS. 
FRIE E PENN # 





STEAM ENGINES, sp'Peiiabieand Semi-Portable 


3 to 26 Horse- Power. 


JAMES LEFFEL & C 


300 Lagonda Avenue, - « 


Illustrated pamphlet free. 


Address 


O., 


SPRINGFIELD, O. 








“Sy Maton Mile ROLER: WoRKC: * s 


ies aches QUSSES, BLAST Fupwaces | 


EM oF f ROLLING MILL WORK. | 


WMB.POLLOCK KCONOUNCS TOWN. 0. 





I ese Te 
PUMPS OF EVERY \ 
_ DESCRIPTION. 


-) CIN GINNATI, ¢ O.. 





Fn 
/ -~ SEND FOR: 
CIRCULAR, 


oe, a 





Barnes’ Fatent E'cot Fower Machinery. 





If desired, , these mac aw 8 will be sold ON 
and on the work he wish 
- F. & JOHN BARN 


Comptete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circular Saws, Scroil Saws, Furmers, dMortisers, 
Tenoners, Ewc., Etc. 

Our Patent Velocipede Foot-Power is without question the best yt 
applied to Lathes. Read a few expressions from those using them 
“I do not see how your lathes can be produced at so low cost.’ **The 
velocipede foot-power is simply elegant.” “Can turn a whole day, 
and feclas little tiredas though only walking around.’ ‘In regard 
to the velocipede foot-power, I consider the lathe without an equai © 
“I sat at the lathe for 11 hours, cutting off and threading 114 steam 
pipes. Those who saw it declared it equal tol5 hour jobin machine 
shop.” “‘Usingthe velocipede foot-power, the operator can holda steady 
hand for doing the work.” ‘For doing actual business, the lightest or 
the heaviest, give me the velocipede foot. power. “The 4'¢ Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 
oy can make machines to pay you for 80sma/l sum of money.’ “The 

‘0. 6 Lathe is the most perfact tool I ever saw for the money.” “I can 
do double the amountof work on the velocipede, that I can on any 
other style of foot-power lathe.” ‘There is no tax on strength, the 
body is at rest, steady, the hands and attention free for the job.” 
“The velocipede.—It is the best foot-power of any for lathes. * 

TRIAL. The pu rchaser can have ample time to test 
es them to do. escriptive Catalogue and Price-List 
ES CO., No. 827 uby St., Rockford, Hl. 





E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS +> CONTRACTORS. 


PuMPs, BOILERS, HEATERS, 
AND PIPE FITTING. 


ENGINES, 





W. W. BRISBEN’sS Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- 
ters, Brass 
Bearings. 
Warranted 
Price $3.00, CLEVELAND, OHIO U.S. A, 













VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENI 

or INSURANCE. 

a | INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices. 


Van Duzen Gas Engine CO., 


39 E. 2nd $t., CINCINNATI, O, 
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IRON & STEEL ROOFING. 
CORRUGATED PED SIDING: ig etc’ W.G,HYNDMAN & CO.SNSMNS! 


COLUMBUS MACHINE CO., COLUMBUS, OHIO, 


——— MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions; Rolling Mills ; Drop Presses ; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
ALSO HEAVY CASTINGS AND MACHINERY WORK. 
8@ Blast Furnace Engines on Hand. 























PARKER & MEIKLE, "CEAZE: 11251. USTRA TION 
... ‘ We herewith give below of a Side Lap for Corrugated Iron is not a 
Practical Steam Fitters and Plumbers.) | ALN 
High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. S@ Telephone 2260. 
lls Water St. % CLEVELAND OC. | PATENT, or even the SON of a PATENT, but for STRENGTH where used on 












— CLEAN OUT of the so-called celebrated PATENT CORRUGATED EDGE. DON’T 
Tr) ee 
— —s inclusive. 
St. Paul Office, Chas. Melson, Corner 6th and 


PURLINS, on IRON or WOOD truss roofs, or for UTILITY in keeping water out 

ry" , Os a's RT Ee Gy T eo Es... Taz ES Mong e@ | 00 ANY kind of a roof where Corrugated Iron is used it KNOCKS THE BOTTOM 
forget that, when you want something strictly FIRST-CLASS for the above 

ee - purposes. We make SEVEN sizes of corrugations, any gauge from 16 to 28 
Wrought iron open hexagonal turnbuckles. The only buckle made that has THOMPSON MFC. Co., Cleveland, Oo. | 
New York Office. H, C. Mechling, 81 & 83 Fulton st. | Chicago Office, J. W. Ross, 123 Dearborn St 
Made from charcoal Kansas City Office, A. S. Chamberlin, 710 Wyan- | Wage | 


a perfect wrench dotte st. 





hold. 


THE CENTRAL WeOnse Seas’ COMPANY. DOLL Dteel Plates and Sheets, 


8@Sole Manufacturer. 


iron. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 


The list retail price of this Buckle isless than one-half the wholesale 
price of inferior good?s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry.a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.. CLEVELAND. Ono. THE STANDARD IRON COMPANY, 


BRIDGEPORT. OHIO. 


CORRUGATED ROOFING 





Galvanized Iron. Patented Leveled Sheet. 

















“HEATING FURNACES, HAND BLOWERSN\S) 
=|‘ CAND BLACKSMITH DRILLS. 





The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Rcvfing, Crimped and Corrugated Siding, fron Tite 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
6 Send for circulars and price ‘isi To A 





CORRUGATED 





— 
seve re scmcyrememe erence 5 sme: mame 








CAMBRIDGE ROOFINC CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 
Cr Edge, Corrugated and Bead- 
CROWLS PATENT ©“STANBDANG ed Roofing, Siding and Ceil- 
ng. 
SEAM STEEL ROOFING PURE STEEL A SPECIALTY. 


@@Send for Descriptive 
Catalogue. 


ane tt aa 





Stamp before a blast. | Fragments after a blast. 


YA STRONGEST and SHFEST EXPLOSIVE 


EXmown to the Arts. 


= POWDER, FUSE, CAPS, 








SYKES IRON ROOFING CO., NILES, O. 




















SYKES’ All my Iron is 
Ae’ des IMPROVED Spe 
a= 7 Kilectric Mining Cioods, Best Roof inthe well Painted on 
°o . 
EEROUGES, AND ALL TOOLS FOR STUMP BLASTING patatic' tor all both sides with 
THE GREAT STUMP 4ND ROCK FOR SALE BY THE classes of and Pure Li 
ANNIHILATOR. HERCULES POWDER COMPANY, a an seed Oil, 
40 Prospect Street, Cleveland, Ohie. y Put On. 





J. W. WILLARD, Manager. , PD Send for Circular and Price List, and mention this Paper, 





ture. 





‘Tem Iron TrRaApe Review. 















THE KIDDER su DOOR HANGER, 


PATAPRIL 30.78. 





NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask pee ene for them, and if he? cannot sup- 
ply you, ad 


The Taylor & Boggis Fdy. Blox 


ress 





Reissued JULY 8, 79. 
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SS TRACK 








CLEVE! AND, OHIO. 


STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 











coe 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURINC CO. 


DAYTON, OHIO. 








OLD 
1874. 


CLEVELAND TWIST DRILL CO., **%és: 





A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
‘ mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheapest in the market. Sent 
on trial. Write for catalogue. 


Fulton Iron & Engine Works, 


30 Brush St., Detroit, Mich 
Established 1852. 


RELIABLE 











They have onl 
water valve isa 
RESTART AU TOMATICALLY if feed is broken. 
20 feet, and hot 


33. 


25 tol 


ary, Marine and 


justed. The 


*@ USE THE 'BEST. “Se 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 

A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ortable Boilers. 

POINTS TO BE CONSIDERED. 


two VALVEs to operate, only one after 
require no watching, as they 


ipes don’t affect them. They work from 
S. pressure on water at natural tempera- 
he working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT. MICH. 
C. H. PRESLEY & CO., Agents, Cleveland, O. 


They lift 18 to 








C. H. COLLINGS. 


C. H. PRITCHARD. 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 


WROUCHT IRON SPECIALTIES. 
217 to 223 Euclid Avenue, CLEVELAND, QO. 








NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool! Co., 


8TH AND EVANS STS., CINCINNATI, 0. 





SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 


teed superior to the best grades of oak-tanned. 


Parkin & Boswort 


Stretches less and will transmit more power. 


9 AND 11 SOUTH WATER ST., 
CLEVELAND, 0. 








REYNOLDS BROS., 


MANUFACTURERS OF 


| Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 


WRITE TO 
J. WENDELL COLE, M.E,, 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 


UNION, 
ELECTROTYPE~ 








FOUNDRY 


TELEPHONE 2139 








THE WILMOT & HOBBS MFC. aw 


BRIDGEPORT, CONN. 








MANUFACTURERS OF 


ao ROLLED STRIP STEEL { 


SMOOTH SURF - a EVEN GAUGE, 


- BRASS ad OPE Ti to CER. 


PRES: DROP & DRAW-BENCH WORK to ORDER. | 








widths when desired, in tempers adapted to requirements. Also C. R. Spring Steel. 





The STAN DARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drills, 
Bcrew Driver Bits, 

Bit Stock, 
















Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milline Cutters and Special! 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 


The Alby Manufacturing Co, 


CLEVELAND, O. 








Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
acilities for doing Foundry and 
== Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 








’ gines, Boilers and other heavy 
machinery. 














Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 


Please mention this paper. 


